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NASHVILLE, TENNESSEE 


That's the case when @ city’s fire 
hydrants are alway ady and fit for 
service. Nashv ille ews Mod- 
ernized Hydrants mean 
sufety plus. 
Even when & Mathews is knocked 
down by 4 truck, the unfit-for-service 
eriod lasts only so long as it takes to 
Dring up a spare parrel and install it 
without excavating: The remov able 
barrel contains all working parts. ‘he 
stuffing box plate, cast integral with 
the head, pre’ ents water from reach- 
rating. thread to cause de- 
1 ust or sand. 
Send { description 
soundly designed hydr 
yourse {why your communit 
afford to be without its safety plus 
features. 


, valve true 
rned 360° 


other Mathews Features: Ma 
com yression type Head 
Replaceab e head, 

changed * Nozzle lev 
without excavating 
ast r ex 
elasticity ° Operating thread only part to be 
lubricated modern parrel makes 
Mathews good as new 


MATHEWS HYDRANTS 


y R- , COMPANY 


Public Ledger Bidg., Independence Square 
Philadelphia 5, Pa. 


Manufacturers of “Sand Spun” 
Pipe (centritugally cast in sand 
Pipe. sand R.. wood Gate Valves 


“One of A 

The Mathews 
Firemen Say 
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» Reinforced Concrete 
Subaqueous Pipe 


Lock Joint’s four designs of reinforced 
concrete pressure pipe answer any prob- 
lem in the field of large-diameter water 
supply conduits. 


All of these designs may be equipped with 
Lock Joint's flexible, self-centering Rubber 
and Steel Joint, which simplifies installa- 
tion and reduces the initial cost of laying 
the line. 


LOCK JOINT PIPE COMPANY 


Est. 1905 

P.O. Box 269, East Orange, N. J. 

PRESSURE PIPE PLANTS: Wharton, N. J., 
Turner, Kans., Detroit, Mich. 
BRANCH OFFICES: 

Cheyenne, Wyo. « Denver,Colo. e Kansas 
City, Mo. * Valley Park, Mo. © Chicago, 
Ill. « Rock Island, Ill. e Wichita, Kan. 

Kenilworth, N. J]. e Hartford, Conn. 


Lock Joint Reinforced Concrete Pressure 
Pipe is made in all standard diameters 
from 16’’ up, and will withstand any pres- 
sure common to American water works 
practice. 


* * * 


Your inquiry at any of the Company’s 
offices will receive a prompt reply. 


SCOPE OF SERVICES-—-Lock Joint Pipe Company specializes in the manufacture and installation 
of Reinforced Concrete Pressure Pipe tor Water Supply and Distribution Mains in a wide range 
of diameters as well as Concrete Pipe of all types for Sanitary Sewers, Storm Drains, Culverts 
and Subaqueous Lines. 
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Oppeasas and periodic testing and repair of meters should be 


so scheduled as to produce maximum net revenue. Changing 
the specifications for meter testing from registration through fixed 
diameter orifices to rates of flow in gallons per minute has been found 
to increase overall registration, with a corresponding increase in 
revenue far beyond the entire cost in equipment, material and labor.” 


Statement by the Manager of the Water 
Department of a large Eastern City. 


Better meter testing means the use of apparatus 
accurate to a high degree but not necessarily ex- 
pensive. Trident Test Benches are patterned after 
those used in Neptune’s own testing department. 
They are simple, accurate, and easy to use. Made in 
five sizes to suit your requirements. Test 5s” to 2” 
meters of all types and makes. 


NEPTUNE METER COMPANY ¢ 50 West 50th Street ° NEW YORK 20, N.Y. 
Branch Offices in Chicago, Son Francisco, Los Angeles, Portland, Ore., 
Denver, Dallas, Kansas City, Lovisville, Atlante, Bosten. 
NEPTUNE METERS, LTD., Long Branch, Ont., Canada 
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Painted for U. 8S. Pipe & Foundry Co. by Paul Laune 


Tikes are two basic reasons for 


the uniform high quality of U. S. 

Super-deLavaud Cast [ron Pipe. 
Uniformity is obtained by centrif- 
ugal casting in permanent metal *F 

molds—uniformityin metal strue- 
ture, in wall thickness and in 
concentricity. Quality is main- 
tained by scientific controls 
based on production and proc- 

ess research. To augment the activities of our Research 
and Development Department toward developing 
higher obtainable standards of quality we have recently 

completed a new Headquarters Research and Foundry 
Laboratory, one of the largest and finest in the Cast 
Iron Pressure Pipe Industry. United States Pipe and 
Foundry Company, General Offices: Burlington, New 
Jersey. Plants and Sales Offices Throughout U.S. A. 
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Practical Pipeline Cleaning Tools 
For Practical Men 


“FLEXIBLE” POWER 
TOOLSFORCLEANING 
PIPE IN SHORT SEC- 
TIONS—IN DIAMETERS 
RANGING FROM 4 
INCHES TO 12 INCHES. 


“FLEXIBLE” CHAIN HEAD AUGER 


Cleans right down to the metal. 
Has never been known to break a 
pipe or damage a corporation cock. 
(Patented). 


“FLEXIBLE” POWER DRIVE 


Powerful, portable power drive unit. 
Simple, safe to handle. Furnished 
with dependable 4 H.P., plus en- 
gine. (Patented). 


The only truly satisfactory method of 
cleaning 4” pipe. 


“FLEXIBLE” — NOW FOR SALE, LEASE OR CONTRACT. 
Write the nearest office today for full particulars. 


FLEXIBLE UNDERGROUND PIPE CLEANING OO. 


9080 Bivd:, tes Angeles 34, California 


141 W. Jackson Bivd. 401 Seater 147 Hillside Ter. P. 0. Box 165 P. 0. Box + na 
til. New York 13 Irvington, N. J. Atlanta Memphis, Tenn. 
801 E. Excelsoir Bivd. 29 Cerdan Ave. P. 0. Box 447 41 Greenway = 
ins, Minn 31, Mass 


Reslindale Lancaster, Texas Hamden, 
3786 Durango Ave. 709 House “~ 4455 S. E. 24th Ave. 
Los Angeles 34, a Pittsburgh, 8, Pa. Portiand 2, Ore. 
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COMING MEETINGS 


November 11-13—.-\rizona Section at San Carlos Hotel, Yuma, Ariz. 
Secretary: Mrs. Helen Rotthaus, San Eng. Div., 
State Dept. of Health, Phoenix, Ariz. 


14-16—Florida Section at Orange Court Hotel, Orlando, 
Fla. Secretary: A. E. Williamson Jr., P.O. Box 
1431, Daytona Beach, Fla. 


17-19—New Jersey Section at Madison Hotel, Atlantic 
City, N.J. Secretary: C. B. Tygert, Wallace & 
Tiernan Co., Inc., Box 178, Newark 1, N.] 


1-—3— Cuban Section. 


December 


5-7—Southeastern Section at Gordon Hotel, Albany, 
Ga. Secretary: T. A. Kolb, San. Engr., State 
Board of Health, Wade Hampton Bldg., Colum- 


bia, S.C 


January 13, 1950—New York Section Midwinter Luncheon at Hotel 
Statler, New York, N.Y. Secretary: R. K. Blan- 
chard, Room 1922, 50 W. 50th St.. New York 20. 
N.Y. 
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Down Tine in 


Service is something you can’t see, smell or 
touch. You can’t pick it up, inspect it, test 
it and say, “This is good service.’”” No— 
when you buy service you buy certain 
intangibles that are your insurance of good 
performance —good service. What are these 
intangibles? Knowledge, experience, depend- 
ability those are the things you buy... 
the things that Dowell sells. 


Dowell is a service organization . . . specialists 
in the chemical cleaning of boilers, heat 
exchange equipment, lines and piping, water 
wells and other types of industrial equip- 
ment. A subsidiary of The Dow Chemical 
Company, Dowell exists only to serve—to 
bring to industry, through its service organi- 
zation, the applied benefits of chemical dis- 
coveries. All the research at Dowell and at 
The Dow Chemical Company is good 
research only if it helps you. Dowell men are 
trained in that concept — Dowell equipment 


SUBSIDIARY 


New York 20 


OF 
Cleveland 13 


THE DOW 


CHEMICAL 


Boston 16 Pittsburgh 19 Oklahoma City 2 
Philadelphia 2 — Detroit 2 Houston 2 
Baltimore 18 Chicago 2 New Orleans 12 

| Wilmington $9 — St. Lowis 8 Ft. Worth 2 

\ Richmond 19 Indianapolis Shreveport 69 
Atlanta Louisville Anniston, Alabama 
Buffalo 2 Kansas City 8 Mt. Pleasant, Mich. 


DOWELL INCORPORATED - TULSA 3, OKLAHOMA 


Long Beach, Oakland, Casper; Dowell Associate—International Cementers, Ine, 


What 
| (0 we mean... 
DOWELL 


is designed for that purpose. It’s not just the 
physical doing of another job, but rather the 
active desire to put the things that research 
discovers to work serving you. It is this 
sincere wish to help that has _ Dowell 
the knowledge, experience and dependability 
that are back of every job. 


Perhaps you have a problem Dowell can 
solve. We'd like to try. Plants in many 
industries have found it profitable to use 
Dowell Service for preventive and regular 
maintenance cleaning. That’s Dowell Service 
— at work for you. Call Dowell 


ay. 


Specialists in the yse of chemicals to remove deposits 
from steam generators, condensers, heat 
hangers, ling jackets, water wells, 
water and product lines, gas washers, filters, 
fowers and other industrial equipment. 


COMPANY 


Hamilton, Ohie 
Charleston 27, W. Va, 
Salem, Illineis 
Borger, Texas 
Midland, Texas 
Wichita Falls, Texas 
Lafayette, La. 


‘A SERVICE ORGANIZATION 
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that ‘fishy’ taste 
in your water supply 


It’s no fun answering consumer complaints . . . that is 
why many water works engineers have found it a wise pre- 
caution to apply small amounts of Aqua Nuchar Activated 
Carbon continuously. In this way, when algae, trade 
wastes or decaying vegetation cause a sudden increase in 
tastes and odors, it is only necessary to apply larger dosages 
of Aqua Nuchar to bring the condition under control imme- 
diately. 

The sterilization of water supplies with chlorine has been 
almost universally adopted as a means of making water 
safe for human consumption; and since the first successful 
application of Aqua Nuchar in water supplies almost two 
decades ago, it is possible to deliver a palatable as well as 
safe water to consumers. 

Purification experts from our Technical Service Depart- 
ment are available, at no cost or obligation, to study your 
taste and odor problems. 


/ 


division west virginia pulp and paper company 


NEW YORK CENTRAL BLDG. PURE OIL BLDG. PUBLIC LEDGER BLDG. LEADER BLDG. 
230 PARK AVENUE 35 E. WACKER DRIVE INDEPENDENCE SQUARE 526 SUPERIOR AVE., N.W. 
NEW YORK 17, N. Y. CHICAGO 1, ILLINOIS PHILADELPHIA 6, PA. CLEVELAND 14, OHIO 
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BREAK-POINT HELPS THIS WEST COAST WATER WORKS 


Typical of what Break-Point Chlorination can accomplish is this case history. 


A 1% mgd. west coast water works using an impounded supply was troubled 
by summertime odors so acute that settling basins had to be washed almost continuously, 
while in the winter, color ran as high as 600 ppm. To overcome these troubles, several 
treatment methods were tried—unsuccessfully. Then W&T Engineers, in cooperation 
with the plant staff, carefully analyzed the situation. At their suggestion, the Break- 
Point Process was employed, using W&T Chlorinators for pre-chlorination. With this 
treatment, according to a report by staff members, color troubles, together with com- 
plaints concerning iron and manganese stains, were eliminated; filter runs increased ; 
and summertime odors cut almost to the vanishing point. 


In addition to such direct chlorination benefits, when 
you call on W&T you have the added assurance of W&T’s 35 
years of chlorination experience—a full line of chlorinators from 
which to choose—the backing of extensive research and develop- 
ment facilities—and finally, a top-notch, alert field organization 
at your call for prompt service and technical assistance. 


For more details, ask your nearest W&T Representative 
—he’ll be glad to help you. 


WALLACE & TIERNAN 


COMPANY, INC. Recorder is especially valuable 


in securing the best possi 
CHLORINE AND CHEMICAL CONTROL EQUIPMENT the Break-Point 


S-39 NEWARK 1, NEW JERSEY * REPRESENTED IN PRINCIPAL CITIES Process. 


The W&T Residual Chlorine 
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Civ. Engr., Ayres, Lewis, Norris & May, 
Ann Arbor, Mich.; Chairman, A.W .W.A. 
Committee on Water Rates. 


IS period is one of intense in- 

terest in the subject of rates, both 
water and sewage. The A.W.\.A. 
has recently appointed a committee on 
water rates; and, under the spon- 
sorship of the American Society of 
Civil Engineers, and the chairmanship 
of Samuel A. Greeley, there has been 
formed a “Joint Committee on Funda- 
mental Considerations in Rates and 
Rate Structure for Water and Sewage 
Works,” including representatives from 
the American Bar Assn., American 
Public Works Assn., Municipal Fi- 
nance Officers Assn., Federation of 
Sewage Works Assns., National Assn. 
of Railroad and Utilities Commission- 
ers and the A.W.W.A._ D. L. Erick- 
son, of Lincoln, Neb., is the contact 
man between the joint committee and 
the A.W.W.A. committee. It may be 
added that the joint committee proposes 


Rethinking Water Rate Structures 


Panel Discussion 


A panel discussion presented on June 2, 1949, at the Annual Con- 


to deal with fundamental considerations 
in both water and sewage rates, and the 
A.W.W.A. committee is, at present, 
limiting its studies to specific theories 
and principles related to water rates. 

One may not question the desirability 
of constructive thinking on the subject 
of water rates. A “review of the exist- 
ing situation suggests an amazing 
confusion about the basis for their de- 
termination and a wide diversity not 
only in existing rates, but in the sched- 
ules being currently proposed by lead- 
ing water works engineers.” It would 
appear that many existing rate sched- 
ules have been determined by individual 
judgment to meet “local choice,” and 
“defended by reference to the records 
of rates elsewhere.” It is too much to 
hope that any rate structure can be de- 
vised that will be generally acceptable 
or generally applicable, but it should 
be possible to develop some underly- 
ing theories that ‘will at least reduce 
the amount of judgment which must be 
used and increase the amount of appli- 
cation of scientific principles.” Such 
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is the ambitious objective of the A.W. 
W.A. committee. 

This panel discussion will deal with 
certain specific questions, basic to water 
rates, which are discussed in a report 
of a committee of the Michigan Section, 
A.W.W.A., previously published (1). 


Concisely stated, these questions are: 


1. How much revenue should a wa- 
ter works receive ? 

2. In what proportions should this 
gross revenue be collected: (a) from 
property assessments and (b) through 
utility rates ? 

3. Should utility rates incorporate 
a “demand” or “ready-to-serve” charge ; 
and, if so, upon what logical basis 
should the amount of such a charge 
be fixed ? 

4. If a “demand” charge is to be 
used, upon what basis should it be 
distributed to customers 7 

5. Finally, how many steps are de- 
sirable in the commodity rate ; and what 
are the logical rules for fixing the step 
quantity limitations and the unit rate 
for each step? 


Amount of Revenue Needed 


In considering the question of the 
amount of revenue a water works 
should receive, a distinction may be 
made between privately and_ publicly 
owned water works. The proper gross 
income of a privately owned utility has 
been the subject of many decisions of 
courts and commissions. It has gener- 
ally been defined as the amount that 
will pay all expense of operation and 
maintenance, taxes and depreciation, 
plus a fair return on a fair valuation of 
the used and useful property. 

Many writers on rates have assumed 
that publicly and privately owned wa- 
ter works should use exactly the same 
basis; but commonly, with municipally 
owned plants, a “cost” basis prevails 
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“on which the dollars collected are 
realistically justified by a budget of 
expenditures that can be made obvious 
to a city council or commission.”  In- 
terest is paid on outstanding bonds 
only ; taxes are rarely included ; and in 
lieu of or supplementary to deprecia- 
tion, one finds allowances for replace- 
ments and extensions. For any par- 
ticular community, the final answer is 
likely to depend upon the viewpoint of 
its officials and to be a compromise be- 
tween the private utility basis and the 
so-called cash basis. In a city borrow- 
ing money under a revenue bond act, 
the law may determine the rate base 
and, as in Michigan, require an income 
to provide for operation and mainte- 
nance, bond interest and retirement, 
and replacements and improvements, 
but no depreciation as such, no taxes 
and no interest on debt-free property. 

Having determined the gross total of 
income needed, the second question is 
how it should be allocated to (a) prop- 
erty assessments, and (b) utility rates; 
or to (a) nonusers and (b) users, the 
terms recently adopted by the joint 
committee. 

It is generally accepted that a water 
works has two principal functions: it 
performs a service and supplies a com- 
modity. “General municipal service” 
has been described as covering “all 
those benefits which are chargeable to 
the taxpayers as a whole and includes 
the additional cost for fire pro- 
tection ; the increased value of the prop- 
erty in the city due to the existence of 
a water works system; and the intangi- 
ble value of the good health of the 
community, due to a pure water sup- 
ply.” 


Fire Protection Charge 


The one element in water works cost 
that may be evaluated with some de- 
gree of precision is fire protection. The 
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classical paper in water works litera- 
ture on fire protection is that of Metcalf, 
Kuichling and Hawley (2) published 
in 1911. It is probable that the results 
of this paper have been applied many 
times on a population basis without 
following through with a careful ap- 
plication of its principles to local condi- 
tions. To do so is not an easy task. 
The Michigan Section committee re- 
port suggests the search for a rela- 
tively simpler rule, the application of 
which would yield an approximately 
equitable result. Perhaps the capital 
costs chargeable to fire protection might 
be based on the ratio of the maximum 
fire demand to the total combined de- 
mand, multiplied by the ratio of the in- 
crease in cost to the increase in capacity. 

Theoretically, there should be a 
charge for fire protection, but, practi- 
cally, there are difficulties involved in 
its application. It is related to the sub- 
ject of taxes, and because of this com- 
plication, very few publicly owned wa- 
ter works can find any extra money 
from taxes to pay for fire protection. 
Privately owned plants receive hy- 
drant rentals and pay taxes. Publicly 
owned plants, financed by revenue 
bonds, are sometimes required by law 
to forego the practice of supplying 
“free water” and must, therefore, make 
a hydrant rental charge. This division 
of the burden between users and non- 
users is a subject to which the joint 
committee is directing its attention both 
in water and sewage rates, and its state- 
ment of the fundamental bases for de- 
termining such charges is being awaited 
with interest by the A.W.W.A. com- 
mittee. 


Ready-to-Serve Charge 


Ever since water rates were devised, 
engineers have assumed—taking their 


cue from the electric industry—that 
some portion of the charge should be 
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based on the assumption that the water 
plant first stood ready to serve its cus- 
tomers and for that “readiness” it 
should receive an income. Then the 
plant would start serving and charge 
so much a unit for the water delivered. 

In the early days the New England 
Water Works Assn. treated this first 
charge as a “service” charge and not 
a “readiness-to-serve” charge. It was 
confined to [1] service pipe and meter 
costs; |2] reading, billing and collec- 
tion expense; and [3] the cost of lost 
water. To that basis the Michigan 
Section committee has returned. But 
Water Works Practice (3) went far 
beyond the N.E.W.W.A. basis and 
recommended that “ready-to-serve” 
costs should include “interest, taxes, 
depreciation and a certain portion of 
operating expense” for the entire wa- 
ter works plant. 

“Examining the literature on the 
subject of water rates over the past 30 
years, one finds a wide range of as- 
sumptions” in the application of this 
theory (1). The minimum is limited 
to actual costs of services and meters, 
plus reading meters, billing, collecting 
and bookkeeping. ater Works Prac- 
tice concludes that ready-to-serve costs 
should be less than one-half of the total. 
Others have limited the basis for the 
charge to fixed costs only. <A recent 
extreme schedule allocates 95.8 per cent 
of total costs to users on a basis inde- 
pendent of the amount used. 

The Michigan Section committee, 
after examining all of this evidence, 
concluded: “There is no place along 
the line at which one may stop logically. 
The charge cannot be applied except ar- 
bitrarily, or on the basis of judgment 
and precedent elsewhere.” The com- 
mittee therefore discarded the theory, 
except as a basis for fixing fire protec- 
tion charges and perhaps in special sit- 


3? 
|| 
4 
: 
4 
4 


956 


uations when large users or areas are 
served through recording meters. 

Although the first reason for aban- 
doning the ‘‘ready-to-serve” charge was 
that there does not appear to be any 
logical basis for determining its proper 
amount, the second reason, of equal or 
more force, is the absence of an equita- 
ble basis for allocating the charge to 
the mass of individual users. The 
electric industry employs a demand me- 
ter for the larger user, and in a water 
works larger users may be _ served 
through recording meters. The theory 
could be applied to these customers if 
agreement could be reached on the 
amount of the charge to be made for 
“demand.” The ordinary water meter, 
however, is an instrument to measure 
“use” and not “demand,” and the re- 
lationship varies widely. To make the 
ordinary meter applicable requires an 
infinite number of meter sizes, each in- 
stalled to meet the customer's needs ex- 
actly, taking into account both volume 
and service pressure. Water works 
are, therefore, confronted with the 
problem of distributing to the customer 
demand costs amounting to 50 per cent 
or more of the total system costs with- 
out an instrument designed to measure 
individual demands. Hence, the A.W. 
W.A. committee asks: “Upon what 
basis should demand charges be distrib- 
uted? If on the basis of capacity ra- 
tios of meters, what capacity ratios 
should be used ?” 

The Michigan Section committee re- 
viewed the capacity ratios in use in 
many schedules and found that the rela- 
tive capacities of a 6-in. and a -in. 
meter frequently vary 100 per cent in 
practice, with a maximum range in ex- 
cess of 300 per cent. “Obviously these 
variations materially affect the distri- 
bution of costs to the customers. 

One may well be puzzled to decide what 
capacity ratio basis should be adopted ; 
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and it seems reasonable to conclude that 
the choice must be arbitrary.” 


Rate Steps 


The A.W.W.A. standard form of 
rate schedule provided for three slides 
or steps, with “a fourth and lower rate 
for large manufacturers, if deemed de- 
sirable’ (3). A review of existing 
schedules discloses from one to a dozen 
steps, and it is common to find five to 
seven. Upon what basis these steps are 
determined is undisclosed; but, more 
important, how the unit rate or charge 
for each step is determined defies anal- 
ysis. 

The nearest approach to a theory for 
the several steps is the suggestion that 
there be a step for each size of meter. 
But the only difference in unit cost for 
water delivered through a 1-in. and a 2- 
in. meter is the difference in investment 
and maintenance of service and meter. 
If the ready-to-serve charge were ca- 
pable of equitable application, there 
would be much to be said in favor of a 
single step. 

The objectives sought in an ideal wa- 
ter rate schedule are: [1] that a liber- 
ally adequate revenue be provided; [2| 
that the schedule be reasonably simple 
of application ; and [3] that it distribute 
the burden with approximate equity 
between and nonusers of the 
service. 

A brief outline of the plan of the 
Michigan Section committee, as given 
in its report (1), is set forth below: 

“The committee's rate 
structure follows closely the form of 
the A.W.W.A. rate schedule, adopted 
May 24, 1923.” After separating from 
the costs those chargeable to fire pro- 
tection and general public service, the 
committee proposes to collect the bal- 
ance through a schedule to users con- 
sisting of ‘ta meter service charge plus 
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proposed 


Be 
: 
4 


November 1949 RATE 


a commodity charge applied in three 
steps.” 

The meter 
clude: 


service charge is to in- 


1. All commercial expense and a suit- 
able portion of administrative and over- 
head costs, the total of which is to be 
divided equally to all accounts. 

2. All expense arising out of meters 
and services, with a share of administra- 


tive expense and overhead, the total of 


which may be distributed between ac- 
counts on the basis of the meter cost... . 

3. There should also be added . . . for 
all minimum users, the cost, based on the 
domestic commodity rate, of the minimum 
desirable use from the standpoint of sani- 
tary conditions or, say, 100 gpd. per 
meter. 


The commodity unit rates may be de- 
termined as follows: 


1. The wholesale unit rate is obtained 
by dividing the total of all production and 
transmission expense (capital costs and 
operation and maintenance), plus a por- 
tion of administrative expense and over- 
head, by the total annual pumpage. 

2. The intermediate unit rate is ob- 
tained by adding the intermediate incre- 
ment to the wholesale rate. The inter- 
mediate increment is obtained by dividing 
the total expense arising out of distribu- 
tion mains larger than 6 in. by the water 
sold through all meters, except sales at 
the wholesale rate. 

3. The domestic unit rate is obtained 
by adding the domestic increment to the 
intermediate rate. The domestic incre- 
ment is obtained by dividing the total 
expense arising out of distribution mains 
6 in. and smaller, plus the cost of all lost 
water, by the water sold through all 
meters $ in. and smaller. 


The committee suggestions on the 
determination of step quantity limita- 
tions are: 


Step quantity limitations must be 
adopted which, when applied to the unit 
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rates, will produce the necessary revenue ; 
and the quantity limitations and unit 
rates must be checked as a whole against 
the system's customers. 

The committee suggests that, as an ini- 
tial determination of step quantities, the 
domestic rate apply up to a quantity equal 
to twice the average consumption through 
all domestic meters, } in. and 2 in.; that 
the intermediate rate apply up to a quan- 
tity equal to twice the average consump 
tion through all intermediate meters; and 
that all quantities over the intermediate 
limit fall under the wholesale rate. 


The A.W.W.A. committee will at- 
tempt in the months ahead to follow 
through on the several subjects pre- 
viously outlined, in order to reach com- 
mon ground as far as possible. When 
agreement is not possible, the range of 
opinion will be stated and discussed. 
From that point, the committee will 
depart into a consideration of side and 
related issues, some of which have al- 
ready been suggested by committee 
members. 

The committee invites the members 
of this Association to send it their com- 
ments on this panel discussion and on 
the Michigan Section committee re- 
port. 

Through the cooperation of D. L. 
Erickson, the committee also hopes to 
be aided by and to aid the joint com- 
mittee, which represents a cross sec- 
tion of all those interested in the sub- 
ject of rates. 
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E. F. Dandridge 


Executive Staff Assistant, Dept. of 
Water & Power, Los Angeles. 


The discussion of how much revenue 
a water works should receive must be 
limited by excluding those utilities de- 
pending substantially upon the pro- 
ceeds of taxation and contributions, in 
addition to water rates, as regular 
sources of income. For such utilities, 
the determination of rates must be a 
custom-built job. This paper assumes, 
therefore, that, within reason, the total 
financial requirement of the water 
works is to be met from revenue. Con- 
sequently, the amount of revenue a wa- 
ter works should receive is the same as 
its financial requirement, and the prob- 
lem is reduced to determining what the 
financial requirement is. It is best to 
analyze the items which constitute the 
financial requirement, classifying them 
into groups and arriving at a total re- 
quirement for each group. Some items 
will, of course, not be applicable to both 
privately and municipally owned water 
works. <A list of such groups is given 
below : 


PRIVATE MUNICIPAL 


REQUIREMENT UTILITY UTILity 
Operating expenses Yes Yes 
Maintenance expenses Yes Yes 
Taxes Yes Yes 
Depreciation Yes No 
Renewals and re- 

placements No Yes 
Rate of return Yes No 
Debt service No Yes 
Additions and better- 
» ments No Yes 
Contributions to city No Yes 


Having determined the types of ex- 
pense to be met from revenues, it is 
necessary to ascertain what the proper 
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amount of each class of expense will 
be. Usually standards must be estab- 
lished which will represent the long- 
term policy to be followed and which 
will, to a greater or lesser extent, influ- 
ence the amount properly chargeable to 
each class. 

Operating expenses. Sufficient op- 
erating expenses are required to pro- 
vide economic and efficient operation of 
the water works, and will be the same 
regardless of type of ownership. 

Maintenance expenses. The require- 
ment for maintenance should be the 
amount necessary to maintain the plant 
in operating condition consistent with 
the lives assumed for depreciation pur- 
poses. This amount should not differ 
because of type of ownership. The 
fact that, under municipal ownership, 
depreciation is not considered a factor 
in rate-making does not diminish the 
need for a sound depreciation policy. 

Taxes. The requirement for taxes 
should be the amount which the utility 
must pay as a proper charge against in- 
come. The private company will be 
required to pay taxes which the mu- 
nicipally owned company will not, but, 
to the extent that taxes are paid, this 
requirement should be the same regard- 
less of ownership. 

Depreciation. The privately owned 
company will be entitled to include de- 
preciation as a financial requirement. 
It is most important that a realistic 
life expectancy be used in establishing 
depreciation rates. For the purpose of 
defining more clearly the charges which 
can be included under maintenance and 
arriving at a realistic depreciation pol- 
icy, the following definition of depreci- 
ation, suggested by the American In- 
stitute of Accountants, is given: 
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used in ac- 


Depreciation is a word... 
counting to describe a charge that is 
made currently against operations on ac- 
count of the inevitable and indeterminate 


partial exhaustion, not preventable by 
expenditures chargeable to maintenance, 
of the useful life of instruments of pro- 
duction or distribution, or of a group or 
assemblage of such instruments whose 
useful life is limited but is expected to 
extend over a number, usually not less 
than three, of accounting periods. 


Renewals and replacements. The 
financial requirement for renewals and 
replacements applies only to the mu- 
nicipally owned utility. This require- 
ment will normally be found to be less 
ach year then the requirement for 
depreciation would be. Allowance for 
replacements, however, is the nearest 
equivalent in municipal operation to de- 
preciation in private operation. The 
amount should be that which is neces- 
sary to maintain the plant in efficient 
operating condition. 

Rate of return, Most people agree 
that the proper method for determining 
the amount of return which a privately 
owned utility should receive is to multi- 
ply the value of the property by a per- 
centage representing the rate of re- 
turn. It has been pointed out by vari- 
ous authorities on the subject, however, 
that few can agree upon either the value 
or the rate. But regardless of the ques- 
tion of values or rates of return, the 
common-sense approach to the problem 
is that the earnings of any privately 
owned utility must be sufficient to main- 
tain its financial integrity and ability to 
attract new capital in fair competition 
on the money market. This amount 
may vary from time to time and with 
respect to different companies. 

Debt service requirements. Most 
municipally owned utilities will be re- 
quired to pay interest upon outstand- 
ing debt and at the same time to amor- 
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tize the principal. The annual debt 
service requirements will be influenced 
very largely by the policy which is 
utilized in connection with the financ- 
ing of additions and betterments, but 
once that policy has been established, 
the debt service requirement will be 
determined by the terms of the out- 
standing debt. 

Additions and betterments. The an- 
nual requirement upon revenues for 
additions and betterments will be de- 
termined by a comprehensive, long- 
term study of what improvements will 
be necessary from year to year and how 
much of the cost of such work will be 
provided out of proceeds from the sale 
of bonds or other securities. An im- 
portant point in the determination of 
borrowing policy will be the extent to 
which it is desirable to become debt- 
free. -Any program providing for ad- 
ditions and betterments to be made on 
a pay-as-you-go basis out of revenues 
ignores the important fact that the in- 
vestment in a water plant is usually 
good for many years to come. On the 
other hand, if too much emphasis is 
placed upon the longevity of water 
works facilities, and long-term bonds 
are utilized wholly to finance such 
work, the result is to maintain debt 
service requirements at a higher level 
than is desirable. 

Most municipally owned utilities go 
through stages from almost utter de- 
pendence upon taxation for their ex- 
istence to a point when revenues will 
provide the total requirements of the 
plant, assuming that rates have been 
properly fixed. At the appropriate 
time in this transition, to provide a 
leveling off of rates, the most liberal 
policy is to have 50 per cent of the cost 
of additions and betterments come di- 
rectly from revenues during a given pe- 
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riod, with the balance being financed by 
proceeds from the sale of bonds. 

Contributions to city. As more and 
more municipally owned water works 
have become self-sustaining, two tend- 
encies have prevailed. One has been 
the failure to keep the funds derived 
from the sale of water separate from 
funds maintained for other city pur- 
poses, on the theory that the water 
system is just another city department 
and not a proprietary function. The 
other tendency has been to maintain the 
integrity of water revenue funds, sub- 
ject to constant pressure for the trans- 
fer of the largest amounts possible to 
the general fund of the city. 

There is much to be said on both 
sides of the question of diversion. The 
theory has been advanced that rates 
for municipal water service should be 
fixed to include a rate of return and 
an amount equivalent to the taxes which 
would be paid if the water works were 
privately operated, the total to be paid 
to the general fund of the city. It has 
also been argued that the people wish 
to provide themselves with a water 
system, whatever the cost may be, and 
that it should be placed on a self-sup- 
porting basis as rapidly as possible, 
with its only obligation being to con- 
tinue to serve adequately the needs of 
the community. 

The decision on this matter might 
properly rest with the people, but it 
appears that neither those in responsi- 
ble charge of the water works nor the 
governing body of the city is willing 
to have the question resolved by the 
people following a factual presentation 
of the problem. 

There does appear to be fair support, 
however, for the settlement of this ques- 
tion by the transfer of funds approxi- 
mating the amount of taxes which the 
municipality would be paid if the util- 
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ity were privately operated. It is 
therefore recommended that the contri- 
bution-to-city requirement be deter- 
mined upon this basis, provided that 
the water revenue fund receives cash 
payment for all services furnished 
other city departments, including an 
annual charge for public fire protec- 
tion through fire hydrants, the amount 
of which approximates the cost of the 
degree of protection provided. 


A. P. Learned 


Prin. Engr., Black & IWeatch, Kansas 
City, Mo. 


A water utility, whether privately 
or publicly owned, should receive suffi- 
cient revenue to cover the cost of serv- 
ice, which is normally considered as in- 
cluding the following general subdivi- 
sions: [1] operating expense, [2] 
maintenance, depreciation, [4] 
taxes and [5] return on investment or 
cost of capital. 

These elements of cost are used in 
testing the reasonableness of rates for 
a private utility and also have a 
place in testing the adequacy of mu- 
nicipally owned water utility rates. 
The terminology used, however, may 
vary in accordance with legal require- 
ments or with the financial practices 
of the individual municipal utility. 
Usually, too, amortization of debt is a 
factor in municipal utility rates but not 
in those of a private utility. Moreover, 
a municipal system may be exempt from 
taxation. These points of difference 
will be discussed in conjunction with 
the appropriate element of cost of serv- 
ice. 

The amount set aside for operating 
expense and maintenance should be 
adequate to keep the plant running effi- 
ciently and in proper condition, as well 
as to retain the services of competent 
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personnel. Maintenance should in- 
clude repairs and replacements that are 
not properly chargeable to the depre- 
ciation reserve, or, conversely, main- 
tenance should not include any item 
normally treated as an addition to or 
retirement of plant. 

Depreciation should be an annual 
charge sufficient to provide funds equal 
to the original cost or that cost less 
salvage at the time of retirement of 
units of property. The depreciation 
reserve is normally invested in addi- 
tional property, and actually at the 
time of retirement it is not in the form 
of cash but in kind, so that the integrity 
of the investment is preserved. 

The annual depreciation charge may 
vary in different plants even when 
based on the same premise, depending 
on the ratio of short- and long-lived 
properties in the respective utilities. 
This annual charge, when made, ordi- 
narily ranges from slightly less than 
1 per cent up to 2 per cent. 

Some states provide for the payment 
of a part or all of the cost of a distri- 
bution main by a front-foot assessment, 
or, if the main is larger than immedi- 
ately required, by an improvement dis- 
trict assessment. In such instances, 
some municipal water departments do 
not provide a depreciation charge for 
this type of investment. It is good fore- 
sight, however, to maintain a deprecia- 
tion reserve even under such circum- 
stances because all of the extensions will 
not need to be replaced at one time and 
the cost will therefore not be readily 
reassessable. 

It is highly questionable whether the 
full depreciation charge should be in- 
cluded in addition to an amortization 
charge for debt retirement. It is, in 
fact, a double charge; however, elimi- 
nating the depreciation charge entirely 
will mean a repetition of the financing 
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of the municipal utility plant at the 
time of retirement. Such a replace- 
ment operation is normally chargeable 
against the depreciation reserve. 

In the last twenty years a number of 
states have provided for financing mu- 
nicipal utilities by means of revenue 
bonds. The laws under which such 
bonds have been issued usually pro- 
vide special protection for the payment 
of interest on, and amortization of, 
bonded debt. In some states provision 
is made for other charges correspond- 
ing to depreciation even if not so desig- 
nated. Such laws usually protect only 
the integrity of the specific investment 
covered by the revenue bonds and not 
the replacement or depreciation reserve 
on the remainder of the property. 

A number of municipal utilities try 
to operate on a cash basis—that is, 
they do not use bond financing for nor- 
mal and current extensions. Under 
such circumstances, it is usually imper- 
ative that there be more funds avail- 
able for reinvestment per year than will 
be provided by a proper annual depre- 
ciation charge. It has been suggested 
that such an additional charge might 
be made in lieu of or supplementary to 
a depreciation charge. The propriety 
and value of such a provision is dis- 
cussed later, under return on invest- 
ment. 


Taxes 

Some municipal utilities pay taxes, 
while others do not. If the municipal 
corporation pays the municipal utility 
for all services rendered, it seems logi- 
cal for the utility to pay taxes. This 
procedure will result in the equitable 
sharing of the burden if the rates are 
proper. The practice may be confined 
to municipal taxes only. Such a pro- 
cedure is applied at times to customers 
outside a city, but not to those within 
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the city; that is, taxes are included in 
the cost to customers outside the city. 

It has been suggested that a tax 
charge might more properly be applied 
te a municipally owned electric utility ; 
however, there seems little reason for 
this differentiation. Investment in mu- 
nicipal electric utilities until recent 
years varied from $300 to $500 per 
customer, and many municipal water 
systems cost from $300 to $400 per 
customer. The average annual rev- 
enue per customer is not so high in the 
water works as in the electric utility, 
but neither are operating costs normally 
so high a percentage of the total rev- 
enue in a water utility. 

Some municipalities in their search 
for more revenue have imposed a 
charge on the municipal utilities based 
on a percentage of ther gross receipts. 
Some cities regard it as a supervisory 
charge and others merely as a means 
of securing more money for general ex- 
penses without using the taxing for- 
mula. 

Irrespective of the name, it appears 
that municipal water utilities will more 
and more be subject to what is very 
properly styled “taxation.” 


Reeves Newsom 
Village Mgr., Scarsdale, 


Providing for the depreciation of the 
facilities of a municipally owned wa- 
ter works plant is generally done only 
by indirection. Proceeding upon the 
theory that improvements and exten- 
sions, and replacements as well, will 
he paid for by the issuance of bonds, the 
successive water works administrations 
are usually content to pay off the bonds 
maturing each year, together with the 
interest due. They feel that, by thus 
reducing the indebtedness of the system 
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Return on Investment 


Return on investment or bond in- 
terest or the cost of hiring money is a 
charge which a municipal utility pays 
on all of its debt structure and which 
may not be imperative if the utility is 
entirely debt-free. The private utility 
always has this cost. It seems entirely 
logical, in a municipal utility, that the 
cost of service include an item for such 
a charge even though the utility is debt- 
free, to furnish the funds to supple- 
ment the depreciation reserve in provid- 
ing for normal and current expansion. 
Such revenue, if providentially handled, 
is completely effective and avoids any 
charge for interest or the hiring of 
money. A study of a number of grow- 
ing municipal utilities shows annual 
additions of 1-4 per cent of the total 
plant account. Provision for return 
even on debt-free property will thus 
supply needed funds. 

Although a particular utility may not 
use the terminology for charges out- 
lined above, eventually the cost of serv- 
ice must either directly or indirectly be 
met and will reflect in some form the 
basic elements previously described. 


and preparing for future borrowings 
within reasonable debt limits, the nec- 
essary replacement of all elements of 
the works as they are retired is being 
properly provided for. 

This method has worked 
torily in most communities, but the in- 
terest cost is little realized by the wa- 
ter consumer. During 1921-32 a cer- 
tain water department borrowed nine 
times in a total amount of $1,075,- 
000, at rates varying from 4} to 54 
per cent, with maturities varying from 
25 to 40 vears. The total interest to 
be paid to maturity on those bonds 


satisfac- 
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is roundly $910,000, or 84.6 per cent 
of the principal. In other words, every 
extension and replacement financed 
during that period cost 1{ times as 
much as it was supposed to. At to- 
day’s interest rates and with shorter 
maturities, the interest cost would, of 
course, be materially less, but if the bor- 
rowing method is continued it cannot 
be abandoned when interest rates get 
high again unless accruing depreciation 
and the cost of future extensions are 
being provided for in the meantime by 
reserves or surplus. 

The shift from financing by borrow- 
ing to a pay-as-you-go policy, which of 
necessity includes accumulations of re- 
serves against large expenditures in 
certain future years, cannot ordinarily 
be accomplished without a material in- 
crease in rates. There usually will 
be a period in which not only is old 
debt being retired but reserves are be- 
ing accumulated in order to avoid fu- 
ture borrowing. It is necessary to go 
through such an era only once, how- 
ever, and as borrowing ceases the old 
debt service tapers off and soon be- 
comes less burdensome. 

The inclusion in the rate structure of a 
proper annual provision for deprecia- 
tion, thus postponing the time of and the 
need for future borrowing, would ap- 
pear to be the least that should be done. 
The cost of replacing facilities that wear 
out or become obsolete in the service of 
the water customer is certainly an ele- 
ment of operating expense and, as such, 
should be provided for in the rates paid 
by the one receiving the service. 


Depreciation Methods 


It should be borne in mind_ that 
most water works systems are rela- 
tively new as compared with the life 
of the principal element of the works, 
cast-iron pipe. Although straight-line 
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depreciation is simple to calculate and 
is, for purposes of accounting, very of- 
ten recommended by public utility com- 
missions, it is quite feasible and ade- 
quate for a municipal department to 
use some form of compound-interest 
method to compute its accruals. 

The studies and report of the Associ- 
ation Committee on Survival and Re- 
tirement of Water Works Facilities 
furnish ample evidence that, based on 
actual occurrences in numerous repre- 
sentative cities in North America, the 
need for a sizable depreciation re- 
serve develops slowly. The committee 
report also indicated very much longer 
service lives for cast-iron mains 6 in. 
and larger, as well as for certain other 
plant elements, than was commonly 
realized prior to the factual study on 
which the report was based. 

The use of a compound-interest 
method at, say, a 3-4 per cent rate, ap- 
proximates the way in which actual de- 
preciation and the need for replace- 
ments accrue in a water plant. It takes 
into account the fact that retirements of 
the principal elements of a water works 
plant are not brought about primarily 
by physical deterioration. It allows 
for the fact that during the early years 
of the service life of long-lived facilities, 
the range of conditions under which 
such facilities have heen designed to 
operate can be seen with a greater de- 
gree of accuracy than in later years; 
that retirement because of inadequacy 
or obsolescence will be the result of 
factors which ordinarily develop at a 
much faster rate after that early pe- 
riod; and that, in general, the older 
a facility becomes the less accurately 
the designer anticipated, originally, 
the changes in operating conditions. 

Ii, however, the straight-line method 
of depreciation accounting is preferred, 
it can still be used if full advantage is 
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taken of the long service lives indicated 
by the above-mentioned report. In 
fact, if a water system of some sub- 
stantial age starts now to provide for 
accruing depreciation, there is an ad- 
vantage in using some accelerated form 
of computation, such as_ straight-line 
accounting, in order to accumulate a 
reserve more rapidly than depreciation 
is accruing. When an adequate cush- 
ion has accumulated, the annual de- 
preciation rates to be applied to the 
replacement costs of the various facili- 
ties can be reduced, either arbitrarily, 
based on judgment, or after studies of 
the particular needs of any individual 
system as evidenced by its own retire- 
ment experience and the indicated mor- 
tality survival curves resulting there- 
from. 

The author's observation of the rela- 
tive adequacy of depreciation reserves 
set up by half a hundred private water 
companies, with which he has been as- 
sociated, indicates that a reserve of 
around 15 per cent of the replacement 
value of the plant will ordinarily meet 
the need for retirements; and adjust- 
ments in annual rates at about five- 
vear intervals to hold the reserve at 


Richard H. Ellis 


Hydraulic Engr., Eng. Div., Associated 
Factory Mutual Fire Insurance Cos., 
Boston, Mass. 


In any discussion of rates, water sys- 
tems, whether publicly or privately 
owned, should be considered self-sup- 
porting business enterprises. As such, 
the total revenue received should be ade- 
quate to meet all expenses, to provide a 
sufficient surplus to offset depreciation 
and—for privately owned utilities—to 
provide a fair profit. These require- 
ments, of course, are fundamental to 
any business. 
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or near that amount is a practical way 
to proceed. To be sure, under special 
conditions, such as the necessity for 
abandoning the source of supply, the 
level to which the reserve should ac- 
cumulate may be much higher.  Per- 
haps, at today’s low interest rates and 
high cost of replacements, a reserve of 
20 per cent of original cost might be 
indicated. 

If a water works plans to continue to 
finance its improvements by the is- 
suance of bonds, the depreciation re- 
serve after caring for current replace- 
ments should be invested in new plant, 
thus postponing borrowing to what- 
ever extent such reserve will cover 
extension requirements. If, on the 
other hand, a water system adopts 
the pay-as-you-go method of financing 
new works, its depreciation reserve 
should be held in cash or invested in 
legal and negotiable securities readily 
convertable when required, as should 
also any capital reserves for improve- 
ments. 

A proper rate structure should pro- 
duce revenue enough to cover a pro- 
vision for annually accruing deprecia- 
tion. 


Everyone today is particularly con- 
scious of the materially increased oper- 
ating expenses which result from cur- 
rent labor and material costs. The nat- 
ural reluctance of public officials to take 
any action which may arouse public 
opposition frequently results in a lag 
between increased operating costs and 
necessary rate increases. Lack of 
funds to carry out necessary mainte- 
nance and provide for additional plant 
capacity, needed improvements and 
extensions inevitably results. Many 
water works now have no alternative 
but to seek additional revenue. The 
adjustment of rate structures is there- 
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fore a pertinent subject at the present 
time. 

The establishment of rates should be 
based on cost figures. The factors to 
be considered are: {1]| capital invest- 
ment, [2] operating costs, [3] mainte- 
nance costs, [4] depreciation and [5] 
amortization of bonded indebtedness. 
The proper allocation of these costs to 
the water sold and service rendered 
should furnish an equitable basis for 
rate making. As water systems prin- 
cipally furnish [1] water for domestic 
and industrial use and [2] fire pro- 
tection, the expenses involved therein 
should be considered in the revision or 
establishment of rate schedules. 

Although no rate schedule will be 
perfect in all details, it is evident that 
the practice of raising all revenue 
through the sale of water alone—that 
is, through a charge for water—often 
results in injustice. A lumber business, 
which may use a negligible amount of 
water and accordingly receives a mini- 
mum bill, pays practically nothing for 
fire protection although its demand may 
be large. On the other hand, a dye 
house or other large customer may as- 
sume a greater-than-justified share of 
the cost of providing fire protection 
while possibly creating less of a demand 
for this service. 


Jecause of the different types of wa- 
ter systems, and the varying propor- 
tions between the ordinary domestic 
and industrial loads and the peak de- 
mand created by fire in communities 
of different sizes, no general formulas 
have been found which are universally 
applicable. Metealf. Kuichling and 
Hawley in 1911 outlined a procedure 
that forms a practical standard in cal- 
culations of this nature. The study of 
individual systems requires a caretul 
evaluation of the costs of the various 
factors involved in producing, treating, 
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storing and distributing water and di- 
vision of the cost of each of these items 
in proportion to their use in supplying 
fire and ordinary demands. The 1911 
study indicates, in general, that the 
cost of the portion of the water plant 
involved fire protection service 
would constitute possibly 60-80 per 
cent of the entire cost of the physical 
property in communities of 5,090 pop- 
ulation or less ; 20-30 per cent in cities 
of 100,000 population; and 10-20 per 
cent in larger cities. The cost of the 
various elements has, of course, risen 
greatly since 1911, but the proportions 
are probably not far different. It is 
presumed that current studies on the 
same basis would in general give about 
the same results. 


Present Practice 


Despite the publicity that has been 
given this subject, surprisingly little has 
been accomplished. An analysis of 
the data collected by the A.W.W.A. for 
1945 indicates that only 197 water 
works out of a total of 462 replying to 
the Association’s questionnaire actu- 
ally collected anything from their re- 
spective communities for fire protection 
service. A somewhat similar question- 
naire sent out by the author in 1949, to 
which about 1,100 replies have been 
received, shows an even smaller pro- 
portion of water works receiving rev- 
enue from this source. The latter can- 
vass involved communities of less than 
10,000 population, which were not in- 
cluded in the A.W.W.A. returns. 

Many of the water works reporting 
revenue from fire protection service 
are actually collecting only “token” 
charges. When rates are collected for 
such service, the amount received var- 
ies from 0.2 to 52.4 per cent of the total 
revenue from all sources. Except for 
one city of 30,000 population and three 
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with a population of approximately 
200,000, few receive anything near the 
proportion indicated as being justified 
by the Metcalf, Kuichling and Hawley 
formula. In one state, where munici- 
pal works are under public utility reg- 
ulations, the average receipts from 
general fire service are 22.1 per cent of 
the total receipts. The average in 
three states is between 10 and 20 per 
cent; in fourteen states, between 5 and 
10 per cent; and in sixteen states, be- 
tween 0+ and 5 per cent. 

Statistics on the collection of fire 
service rates are still further coufused 
by the fact that some water depart- 
ments pay taxes on the assessed value 
of their holdings while most others 
are tax exempt. Occasionally tax ex- 
emption may be considered as offset- 
ting the charge for fire protection and, 
in such instances, it should be under- 
stood that reimbursement, in some de- 
gree, is thus being received for that 
portion of the water works expense in- 
curred in providing general fire pro- 
tection service. 

One probable reason for the hesi- 
tation in collecting fire service rates 
from municipalities is the resulting ef- 
fect on tax rates. Right or wrong, of- 
ficials are reluctant to add anything to 
a rising tax rate and, during periods of 
business depression, strive to reduce 
tax rates as much as possible. The wa- 
ter works manager or superintendent, 
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although recognizing the injustice of 
doing so, is often obliged to continue to 
collect all revenue from the sale of wa- 
ter alone. 

Numerous public works depart- 
ments today render bills for both water 
and sewer service. It seems feasible 
to divide the rates so that the bills ren- 
dered to property owners might carry 
charges both for water consumed and 
for fire protection service, based upon 
the assessed value of the property 
served. This practice would produce 
a more equitable water rate, give relief 
to the large consumer of water and levy 
the fire service charge in proportion to 
the value of the property protected. 

In the establishment or revision of a 
rate structure, serious attempts should 
be made to segregate expenses so that 
water works products or services can 
be properly evaluated and their costs 
established on a firm foundation. — It 
is the author’s opinion that a strong ef- 
fort should be made to collect for fire 
protection in proportion to the value 
of the property protected, preferably 
as an element of general taxation. 

Much work still remains to be done 
on this phase of the rate-making study. 
Possibly some approximations can be 
made which will facilitate the applica- 
tion of the principles laid down in the 
1911 study. Comments or suggestions 
from the members of the Association 
will be greatly appreciated. 


Demand and Service Charges 


Melvin P. Hatcher 
Director, Water Dept., Kansas City, Mo. 


In previous papers (1, 2), the author 
has stated his conviction that the readi- 
ness-to-serve charge has no place in 
water rates for the great majority of 
customers. This thesis can briefly be 
set forth thus: 


1. The equation for water service 
cost for the residential and small com- 
mercial customers (who, in 
Kansas City, account for 95 per cent of 
the total) is not a constant plus a unit 
price per unit of water used. 

2. Rather, the equation is 
nearly a constant (meter maintenance 
and fixed charges and collection costs ) 
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plus one unit price per unit of water 
used for household purposes (some- 
where near 4,500 gal. per month in 
Kansas City) plus a higher unit price 
per unit of water used beyond this 
quantity. 

3. This second, higher unit price re- 
sults from the fact that residential con- 
sumption beyond the household pur- 
pose range is devoted primarily to lawn 
sprinkling and, to a lesser degree, to air 
conditioning. These two classes of 
service have load factors (ratios of 
average hour or day to maximum hour 
or day, respectively) that cause their 
cost to bear more fixed charges on 
plant and property than is attributable 
to the same quantity of water devoted 
to household uses. 

4+. Users of any utility service dis- 
like a readiness-to-serve charge. 

5. In Kansas City, between 75 and 
8O per cent of the revenue from the 
residential-small commercial group 
comes from water sold above the house- 
hold usage range.* It seems illogical, 
therefore, to strive for extreme pre- 
cision in the placement of charges for 
service at the lower end of the consump- 
tion range. 

6. A satisfactory compromise can be 
achieved by the use of a minimum 
charge, and water sold under that mini- 
mum charge need not have a unit cost 
much, if anything, in excess of the unit 
cost in the first block in the rate; that 
is to say, the minimum charge need not 
be boosted to include charges that might 
be otherwise dealt with as reaciness-to- 
serve charges. 


*It appears possible that 4,500 gal. per 
month may be lower than the average house- 
hold usage. These percentages would be 
decreased by any increase in this figure, but 
it does not appear that the amount allowed 
is low enough to change the conclusion 
stated here, 


Revenue and Cost Comparison 


As a basis for this point of view, the 
author has made a determination of the 
cost of service within the range of con- 
sumption by the residential—small com- 
mercial class of customers. With some 
reservations, the figures given below 
are accurate enough for the purpose. 
The resulting cost curve has been com- 
pared with the cost of service under 
Kansas City’s present rate + (Fig. 1). 
The revenue which would be collected 
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Fic. 1. Cost of Service 


from significant groups of customers 
under the calculated cost curve has 
been compared to the revenue that is 
actually being collected. 

The calculated cost-of-service curve 
was based on a 55,000-gal. annual con- 
sumption for household usage only and 
an 85,000-gal. annual consumption in- 
cluding the same household usage plus 
30,000 gal. per year for lawn. sprin- 


+ For the first 2,000 cu.ft. per month 
(which covers the range of consumption 
dealt with in this paper), 17¢ per 100 cu.it.; 
minimum, 50¢ per month. 


; 
= 
4 
4 
| 
4 
: 


kling. *A summary of these costs is 
shown in Table 1. The consumer cost 
in this summary was made to include 
meter-reading, billing, collecting and 
meter maintenance costs. The com- 
modity cost included all other expenses, 
and the capacity cost included fixed 
charges on property. 

The actual cost-of-service curve in 
Fig. 1 was developed from the figures 
in the summary above. The consumer 
cost is the constant or readiness-to- 
serve portion of the cost. The unit 
cost up to 4,500 gal. per month (55,000 


TABLE 1 


Annual Cost of Service 


Cost 55,000-gal. 85,000-gal. 
Classification Use Use 
Consumer $ 5.22 $ 5.22 
Commodity 3.81 5.93 
Capacity 2.07 9.20 

Total $11.10 $20.35 


gal. per year) in the household usage 
range is taken as the sum of the com- 
modity and capacity costs divided by 
the quantity of water involved; this 
unit cost is 10.7¢ per 1,000 gal. Then 
the unit cost above 4,500 gal. per month 
is 30.8¢ per 1,000 gal. ; this is reflected 
in the $9.25 difference in the totals 
for commodity and capacity costs for 
the additional 30,000 gal. of water per 
year. 

The capacity costs were determined 
on the basis of studies of peak hourly 
and peak daily system demands and 
participation in these demands by all 
classes of service. The load factor data 
making up the basis for this participa- 
tion was supported by considerable in- 
formation arrived at from load studies, 
which are being continued. Later re- 
finement of these studies may prove 
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the need for some revisions of the cost 
data assembled for this paper, but it is 
believed that the determinations which 
have been made are accurate enough 
to justify the conclusions drawn from 
them. 

The average residential—-small com- 
mercial customer uses about 85,000 gal. 
of water in a vear, for which he pays 
$19.00. The revenue for 1,000 average 
customers, by ranges of consumption, at 
the lower end of the consumption 
range, under the actual cost determina- 
tion and under the rate as presently 
applied, would be: 


Monthly Present 
Use Actual Rate 
cu.ft. Cost Cost 
Up to 300 S 1.322 $ 1,092 
300-600 3,362 3,330 
Over 600 14,316 14,578 
Total $19,000 $19,000 


Kansas City’s rate has a first step of 
2,000 cu.ft. (15,000 gal.) at 17¢ per 
100 cu.ft. or 22.7¢ per 1,000 gal. The 
minimum rate of 50¢ per month buys 
300 cu.ft. The first group above there- 
fore includes those using the amount 
supplied for the minimum charge. The 
cost of service exceeds the actual rev- 
enue by 21 per cent, but this excess 
amounts to only 1.2 per cent of the 
total revenue. The next group in- 
cludes those using in excess of the 
amount supplied for the minimum 
charge and up to the amount used for 
household purposes. There is some 
shifting of the cost burden within this 
group but the total revenue figures 
are in excellent agreement. The calcu- 
lated cost of service and the actual rev- 
enue are also in satisfactory agreement 
over the remainder of the consumption 
range. 
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Lawn Sprinkling Load Factor 

This paper makes use of a premise 
that, to the author’s knowledge, has not 
been dealt with in any water rate litera- 
ture; namely, that the cost of providing 
water for lawn sprinkling is higher than 
the cost for household purposes. 
Whether this statement is true in all 
or most parts of the country will de- 
pend on the relative load factors for 
these two classes of service. It seems 
likely that the lawn-sprinkling use is 
of considerable consequence and_ that 
its load factor is not as good as that of 
household usage throughout most of 
the country. This observation is sup- 
ported, for instance, by a statement in 
the 1948 annual report of the Minne- 
apolis, Minn., Water Dept. that the rate 
of delivery to distribution dropped 50 
per cent on the occasion of a rain at 
one time in the year. Such a condi- 
tion is difficult to reconcile with the 
preferential rate of 6¢ per 100 cu.ft. for 
lawn sprinkling and air conditioning 
at Duluth, Minn. 

The conclusions previously given do 
not necessarily rest on this premise, but 
they are influenced by it to some extent. 
It should be pointed out, too, that any 
attempt to give effect to this premise in 
the unit price at the upper range of wa- 
ter rates should recognize the incre- 
mental aspect of the cost of water for 
lawn sprinkling. If water for lawn 
sprinkling is charged with only the tn- 
cremental cost of plant and mains, its 
unit price may not be much, if at all, 
above household usages. These points 
deserve more study. 
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The Michigan Section committee re- 
port largely discards the theory of the 
demand or ready-to-serve charge but 
does, however, substitute a meter serv- 
ice charge. A review of the costs which 
the committee combines in order to de- 
termine the meter service charge re- 
veals that some elements would also be 
included in the development of a de- 
mand or ready-to-serve charge. 

In the author's opinion, a ready-to- 
serve charge is fair and equitable to all 
customers, since it represents a cost to 
the utility whether the water is used or 
not. This charge differs from what is 
commonly called a minimum charge in 
that all water used is paid for in addi- 
tion, whereas the minimum charge per- 
mits the customer to use a certain 
amount of water before any further 
charge is made. 

It is impossible to say definitely 
what part or percentage of the various 
classifications of operating expenses 
and fixed charges should be allocated 
to a ready-to-serve charge since each 
utility for which such a charge is to 
be established has expenses and condi- 
tions peculiar to itself. The determina- 
tion of the demand charge is a matter 
of allocating all expenses, including de- 
preciation and return on investment 
when applicable. A paper by Robert 
Nixon (1) has been quite helpful in 
fixing the allocation of the various costs 
to determine the basis for the demand 
charge. 


Allocation of Costs 


The cost of water works service can 
be divided into three parts: capacity 
costs, consumer costs and output costs. 
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The capacity costs are those of a sys- 
tem large enough and always ready to 
meet the maximum demand, while the 
consumer costs consist of the amount 
necessary to meet the expense of ac- 
counting, billing and so forth. The 
ready-to-serve charge is the total of 
both capacity and consumer 
The consumer cost is easily determined 
and is generally recognized as embrac- 
ing all those elements which vary di- 
rectly with the number of consumers, 
but opinions differ on how to determine 
the capacity cost. 

All expenses in connection with the 
source of water supply should be al- 
located to capacity cost. Pumping, 
purification, transmission and distribu- 
tion expenses are allocated between ca- 
pacity and output costs and should be 
determined in accordance with the con- 
ditions for the particular municipality 
or district served. All expenditures for 
maintenance and operation of service 
lines and meters, billing, meter read- 
ing, and consumers’ accounting should 
be allocated to the consumer cost. Gen- 
eral and overhead expenses should be 
divided among capacity, output and 
consumer costs as local conditions war- 
rant. Fixed charges, such as depreci- 
ation, taxes and return on investment, 
should be allocated to capacity cost and 
output cost, but not to consumer cost. 

The total consumer cost should be 
divided equally among all customers. 
The allocation of the capacity cost 
should be made on the basis of the de- 
mand which each customer places upon 
the water system. The Michigan Sec- 
tion committee discusses this allocation 
and states that there is no perfect 
method for assigning the capacity cost 
to the customers. Although there may 
he no scheme which does not involve 
some inequities, it appears to the author 


costs. 
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that the best method of allocation is to 
use meter ratios determined by a com- 
parison of the squares of the diameters 
of the various meter sizes. 

To summarize, a demand or ready- 
to-serve charge should be incorporated 
in any rate schedule. The determina- 
tion of this demand charge should be 
made by allocating all operating ex- 
penses, depreciation, taxes and return 
on investment to three cost elements— 
capacity, consumer and output cost. 


TABLE 2 
Minimum Meter Rates 
Minimum \. ater 
Ferrule = Meter Yearly Allowed* 
Size Size Rate 1,000-cu.ft. 
in, in. units 
$ 8 4 
12 6 
‘ 1 18 9 
1 1} 32 16 
1} 13 50 25 
1} 2 75 37 
2 2 130 65 
3 3 290 145 
4 4 515 257 
6 6 1,150 575 
8 2,300 1,150 
10 10 3,200 1,600 
12 12 4,600 2,300 


* All water in any year in excess of the quantity herein- 
above fixed for any metered connection shall be charged 
tor at the rate of 45¢ per 1,000 cu.ft. 


The total of the capacity and consumer 
costs should constitute the demand 
charge, eliminating therefrom, — of 
course, the amount which can be as- 
signed against fire protection service. 
Within the ready-to-serve charge, the 
consumer should be divided 
equally among all the customers. The 
capacity cost should be divided among 
the customers on the basis of the 
squares of the diameters of the various 
sizes and quantities of meters in the 
system. 
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Application of Theory 


In applying the above theory, actual 
practice has dictated the use of a “mini- 
mum” charge, embodying: [1] the 
ready-to-serve costs (capacity and con- 
sumer costs) and [2] a limited output 
cost for the first block of water use, 
which could also vary according to the 
square of the diameter of the meter. 
The new rates at Philadelphia exem- 
plify this type of schedule, but varia- 
tions were made in order to take care 
of local conditions which were given 
consideration in fixing the present 
minimum charges. Prior to 1947 me- 


ter rates at Philadelphia were based 
upon the size of the ferrule or corpora- 
tion cock. 


For sizes up to 1} in., it 


Charles H. Capen 


Chief Engr., North Jersey Dist. Water 
Supply Com., Wanaque, N.J. 


In considering the important ques- 
tion of rate schedule slides (sometimes 
referred to as blocks or steps), most 
water works men have, until recently, 
leaned rather heavily on the 1923 A.W. 
W.A. and N.E.W.W.A. report (1). 
The increase in two-bathroom houses, 
garden clubs (with emphasis on lawn 
sprinkling) and air conditioning, to- 
gether with the fact that many supplies 
are unable to expand to meet increased 
industrial demands except at great cost, 
makes further review of the question 
desirable. Whereas 25 years ago do- 
mestic needs alone were frequently 
around 30 gpd. per capita, the average 
today is generally somewhat greater. 
The author cannot find support, how- 
ever, for the belief that the quarterly 
usage per household reaches the 20,000 
gal. often used as a standard. With 
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was customary to permit the meter to 
be the next commercial size larger than 
the ferrule. For 2-in. and larger fer- 
rules, the size of the meter was gener- 
ally limited to the size of the ferrule. 
On this account, the minimum charges 
were made proportional to the square 
of the diameter of the ferrule rather 
than the meter. Table 2 shows the size 
of ferrule, size of meter, minimum 
charges and quantity of water allowed 
for the minimum. 


Reference 


1. Nrxon, Ropert. Charges for Fire Pro- 
tection Service as Determined by the 
Public Service Commission of Wis- 
consin. Jour. A.W.W.A., 29:1837 (Dec. 
1937). 


small business uses included, this figure 
might be approached, and for such an 
instance Melvin P. Hatcher has re- 
cently derived a figure of 21,000 gal. 
for Kansas City. 

If, as is often claimed, the domestic 
and small business use should come 
within a slide that allows about twice 
the average use in this class, the upper 
limit would be somewhere around 40,- 
000 gal. per quarter as compared with 
the 75,000 gal. advocated in 1923. 
Thus, by reducing the figure to 40,000 
gal. but making the rate sufficiently 
high to take care of lawn-sprinkling 
use, the imposition of high demands 
during peak hours will pay for the ex- 
tra capital investment needed to meet 
those demands. 

Studies made by the author in 1939 
show clearly that the cost of whole- 
sale water (defined not as industrial 
water but as water delivered at the 
city or area limits, a variation being 
that when water is produced within 
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an area, the point of procuction gov- 
erns) at that time was approximately 
$70 per million gallons and that $80- 
$100 should be taken as the cost figure 
over the long run in view of rising 
prices. In northeastern New Jersey, a 
large amount of water is sold at whole- 
sale, the price ranging from $77.50 to 
$265 per million gallons. The bulk of 
it is sold for $85 to $90. Generally 
these prices represent the true cost of 
production. 

The total cost in 1939 was found to 
be about 1.65 times the wholesale cost, 
a figure which is probably higher in 
1949. A survey in 1944 showed an 
average ratio of residential rate to 
wholesale cost of 3:1, which comes 
quite close to substantiating the gen- 
eralization that such an average should 
be expected. 

By no means should it be inferred that 
industrial users should receive water at 
the wholesale cost. Rather they should 
pay that figure, plus the average trans- 
mission, distribution, meter-reacing and 
overhead charges for such users. The 
obvious conclusion is that industrial 
users should actually pay somewhat 
more than one-third of the residential 
rate. By comparison, it should be noted 
that the 1923 report suggested a normal 
limit of 2: 1 for the ratio of the domestic 
rate to the manufacturing rate, with a 
spread to a 3:1 ratio when four slides 
were used instead of three. Current 
practice and costs indicate that this 
suggestion was well taken. 

To some extent, the foregoing is put- 
ting the cart before the horse, but it 
was felt advisable to express some of 
the basic ideas before getting down to 
facts on determining slides and costs. 

If water served to industries costs, 
say, 334 per cent as much as that served 
to residences, how can anyone justify 
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ten more steps in Metween? Although 
there is no magical relationship between 
the 3:1 ratio of cost and the three 
slides (four, in extreme situations) 
recommended in 1923, this suggestion 
seems to have stood the test of time. 
Until proof to the contrary appears, 
the three and sometimes four steps are 
still recommended. 

The nearest approach to a method of 
determining the number of slides would 
be to construct consumer and consump- 
tion curves, such as those used by elec- 
tric utilities. An example has been 
given by Hatcher in which, if the 1923 
committee report were followed, it 
would be found that a domestic-use 
slide of 0-25,000 gal. a month would 
include approximately 97 per cent of 
the customers, accounting for 87 per 
cent of the total domestic consumption. 
How can anyone justify a large num- 
ber of slides for the remaining cus- 
tomers? It is believed that a nearly 
similar conclusion would be reached 
even if the consumption limit for the 
residential slide were much less, as 
herein advocated. 

In many other respects, the author 
agrees with the report of the Michigan 
Section Committee on Water Rates. 
Separation of the fire charge is most 
commendable, but it is doubtful if the 
true cost will be met very often. It is, 
however, a most important step in the 
right direction. 

In lieu of a service charge, a mini- 
mum charge will meet much less resist- 
ance. It is not logical, but much easier 
to explain. 

To obtain the portion of costs charge- 
able to residential users, the cost of a 
system from which all fire protection 
costs have been eliminated would be 
computed. This is sometimes done by 
computing the size and cost of a system 
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which at no time would be required to 
furnish water for fire protection. In- 
dustrial use should also be eliminated. 
Then the overhead and operating costs 
attendant thereto would represent those 
costs assessable against domestic users. 
In effect, this procedure is quite largely 
what has been adopted in New Jersey 
in allocating inch-foot charges for mains 
and placing the balance of costs in the 
domestic bills. 

Loveland (2) has given two methods 
for allocating fire service expense which 
are described as the surplus-capacity 
and the comparative-plant methods. 

For determining the intermediate 
rate, the 1923 recommendation is still 
as good as anything yet presented. An 
exception might be made if an enlarged 
scale drawing of that particular por- 
tion of the consumer and consumption 
curves were constructed any a logical 
answer obtained therefrom. Other- 
wise, no good method can be offered. 

At this point, the author would like 
to emphasize his belief that the domestic 
bracket is normally too large in scope— 
i.e., that 40,000 gal. per quarter would 
be more suitable than the 75,000 gal. 
advocated in 1923. 

All of the foregoing is stated without 
stress on the lawn-sprinkling and air- 
conditioning demand. If these become 
a real problem in any one system, the 
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statement of the late G. B. Schunke 
(3) may have to be accepted ; namely, 
that there should be no reduction in 
rate regardless of the quantity used. 
In fact, it is reasonable to suggest that 
many cities will be forced to take the 
most unpopular step of placing a pre- 
mium on sprinkling and air-condition- 
ing uses. 

Recently a roadside diner, on the 
outskirts of a city, put in an air-condi- 
tioning system. The first month’s bill 
for water was $125, which was paid 
without a whimper. Apparently the 
patrons were pleased and the manage- 
ment satisfied. In the author's opinion, 
however, this practice is not good wa- 
ter business. (It should be noted that 
the city where this incident occurred 
was stretching its production facili- 
ties to the utmost to meet demands and 
was selling such water at practically 
cost, under conditions in which a little 
relief would have been appreciated.) 
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Application of Michigan Section Committee Formula 


Hal F. Smith 


Sr. Admin. Asst., Dept. of Water Supply, 
Detroit. 


To apply the Michigan Section for- 
mula to the Detroit Dept. of Water 
Supply costs, it was first necessary to 
classify under various headings the 
costs of operation and maintenance, 
debt service charges and the amounts 


expended or set aside for improve- 
ments and extensions. These classi- 
fications comprise : [1] commercial, | 2] 
meters and services, [3] production, 
[4] transmission and [5] distribution 
—(a) mains 6 in. and smaller and (b) 
mains larger than 6 in. 

This allocation of costs is by far the 
most difficult part of the application of 
the formula. Naturally, the degree of 
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difficulty encountered is dependent 
upon the classification of accounts used 
by the water department. Detroit’s ac- 
counts are kept in accordance with the 
classification prescribed by the N.A.R. 
U.C. and readily provide most of the fig- 
ures required—but, unfortunately, not all 
of them, making it necessary to estimate 
the distribution of some of the items. 
These estimates were based on all read- 
ily available information and are be- 
lieved to be reasonably accurate. The 
details of this distribution are not in- 
cluded in this paper because of their 
length and because it would be difficult 
to follow them without reference to ex- 
tensive explanatory notes. For the pur- 
pose of this paper, these details were 
not considered necessary, but they are 
available and wiil be furnished to any- 
one sufficiently interested. 

It will be noted that this application 
of the formula does not cover the por- 
tion of the system used to supply water 
to suburban customers. Suburban wa- 
ter consumption and the costs pertain- 
ing thereto were deducted from system 
totals in order to arrive at a city rate. 

Attention is also called to the fact 
that fire protection costs were not 
separately considered because the de- 
partment receives no revenue for fire 
protection other than that produced by 
the water rates. 

The application of the formula to 
Detroit costs is given in the Appen- 
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dix to this paper. No attempt is 
made herein to justify or explain the 
theory of the formula since this mat- 
ter is covered in detail in the com- 
mittee’s report (1). 

Inasmuch as the formula does not 
provide definite rate step limitations, 
and because of other variables inherent 
in its application, there always remains 
the question whether or not the rate 
produced by the formula will yield the 
desired revenue. Since the formula 
rate steps do not conform to those of 
Detroit, no data are easily obtainable to 
show how much water would be sold 
at each of the step rates. It would be 
possible, of course, to break down the 
year’s billings, or those portions con- 
sidered necessary for a spot check, into 
the steps of the formula rate. This 
process is so time-consuming, however, 
that it was decided to make a check on 
the basis of average annual consump- 
tion by meter size. Because of the pos- 
sible inaccuracies of such a test, it was 
first applied to water sales as_ billed 
under the Detroit rate. The revenue 
indicated by the test was found to be 
92.5 per cent of actual revenue. The 
test was then applied to the formula 
rate, with this correction factor being 
taken into account. 


Reference 
1. Proposed Water Rate Schedule. Michi- 
gan Section Committee Report. Jour. 
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APPENDIX 


Application of Proposed Rate Formula to 
Detroit Dept. of Water Supply 
(1947-48 Costs—City Users Only) * 


TABLE 1 


Distribution of Operation and Maintenance Expense, Debt Service 
and Improvements and Extensions to Formula Classifications 


Classification Expense Classification Expense 
Commercial | $ 797,551 | Distribution | 
Meters and services | 843,951 6 in. and smaller | $562,418 
Production 4,282,975 Larger then 6 in. 707,898 
Transmission | 1,771,251 | 


Total expense $8,966,044 


TABLE 2 


Computation of Service Charge : 


Commercial costs $797,551 
No. of accounts 336,508 = 
Meter and service costs $843,951 ; 
~ = 1.84 t 
No. of meter units 459,617 $ aenes 


s | 254763 | 1 | 254,763 | $ 1.84 $2.37 $ 4.21 
3 | 62,543 | 1.5 93,814 | 2.76 2.37 5.13 
1 | 10,873 | 2.25 | 24,464 4.14 2.37 6.51 
1} 3482 | 4 | 13,928 | 736 | 2.37 9.73 
2 2,438 | 6 | 14,628 11.04 2.37 13.41 
3 977 | 10 | 9,770 18.40 2.37 20.77 
4 521 20 10,420 36.80 2.37 39.17 
6 593 35 20,755 64.40 2.37 66.77 
8 272 50 13,600 92.00 2.37 94.37 
10 29 70 2,030 128.80 2.37 131.17 
12 17 85 1,445 156.40 2.37 158.77 

Total 336,508 | 459,617 | 


* Does not include costs of ten-year extension program, which are incorporated in revised rate 
schedule effective February 14, 1949, 
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TABLE 3 
Computation of Commodity Charge 
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Formula 


Pumpage (3rd-step base) 
$ 6,054,226 


= . ) cu.ft. 
13,122,891 $0 461/1,006 cu.ft. 


Third Step 


Prod. cost + Trans. cost | 


Detroit Data 


| Total 
Municipal Use 
Metered 438,067 
Estimated 807,562 
Suburban 2,977,606 


3rd-step base 


Second Step 


Annual Pumpage—1/,000-cu.fl. units 


17,346,126 


— 4,223,235 


13,122,891 


| 
Distr. cost (over 6 in.) 


2nd-step increment base 


$ 707,898 
7,734,080 


= $0.092 


| 


$0.092 (2nd-step increment) 
0.461 (3rd-step rate) 


$0.553 (per 1,000 cu.ft.) 


| 
| 
| 


First 


Water Sales 


1,000-cu 
Total 
Suburban 2,977,606 
Wholesale 3,852,296 


2nd-step increment base 


| 


Step 


ft. units 


14,563,982 


— 6,829,902 


7,734,080 


Distr. cost (6 in. or less) + Lost water cost 


Domestic sales (1,000-cu.ft. units) 


$1,254,567 


— 2 
4,434,430 


$0. (1st-step increment) 
0.553 (2nd-step rate) 


$0.835 (per 1,000 cu.ft.) 


Main and service leakage 
Other losses 


Total 
@ 3rd-step rate 


Cost of lost water 
Distr. cost (6 in. or less) 


Water Losses—1,000-cu.ft. units 


693,845 
807,562 


1,501,407 
$0.461 
$ 692,149.00 
562,418.00 


$1,254,567.00 
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TABLE 4 


Comparison of Formula ard Actual Rate fer Detroit 


Quantity per Month | 
cu.ft. 


Step Rates 


| Rate per 1,000 cu.ft. 


Formula rate designed to produce annual revenue of $8,966,044. 
Test (see p. 974) shows formula rate will produce revenue of $9,073,266. 


* 


Step 
Formula Actual Formula Actual 
First first 3,000 first 10,000 $0.83 $0.78 
Second | next 200,000 next 90,000 0.55 0.60 
Third | over 203,000 over 100,000 0.46 0.48 
Quarterly minimum 1,200 | 1,000 2.06 | 1.50 
Monthly Service Charge 
5 $0.35 | $0.24 | 4 | $ 3.26 $ 4.32 
0.43 | 0.36 | 6 5.56 7.2 
1 0.54 0.72 ! 8 7.86 11.04 
1} 0.81 | 1.44 | 10 10.93 15.8 
2 1.12 2.40 ! 12 13.23 18.72 
3 1.73 | 3.36 | 


to go away. 


and Weequahic Parks in Newark. 


supply. 
prove. 


This Monthi Couer 


The “big ones” from the Orange Reservoir in South Mountain Reserva- 
tion, West Orange, N.J., aren't going to get away, but they are getting 
Following their removal from the reservoir by the state 
hatchery men pictured, they will be transferred to lakes at Branch Brook 


This project, carried out about once 


every three years, is designed to keep the fish population of the reservoir 
down to the desirable level for maintaining biological balance in the stored 
Thus, for once, we told a fish tale (see P&R, p. 6) that we can 
And we have the Newark Evening News to thank for evidencing 
our veracity, and broadcasting it too, in their edition of September 23. 
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Main Extension Problems in Indiana 
By Fred R. Witherspoon 


A paper presented on April 21, 1949, at the Indiana Section Meeting, 


Indianapolis, Ind., by Fred R. Witherspoon, Sr. Engr., State Public 
Service Commission, Indianapolis, Ind. This paper should be con- 
sidered in conjunction with the report of the AW .1W.A. Committee 
on Water Main Extension Policy, published in the August 1949 Jour- 
nal (Vol. 41, p. 729). The philosophy advanced by the author differs 
from that expressed by some state public service commissions.  Al- 
though the A.W .W.A. committee does not see eve to eye with the au- 
thor in many respects, at the same time his attack on the problem is 
realistic and gives consideration to a number of factors ignored by 


some commissions. 


ATER utilities generally are seek- 

ing to expand and to add new 
business. The problem is to meet the 
extension requests and maintain these 
operations on a profitable basis. Most 
operators undoubtedly have on file a 
list of potential consumers wanting 
service, with a different set of condi- 
tions applying to each request. This 
paper will be limited to extensions made 
in the normal day-to-day operations of 
a utility in serving new customers and 
will not discuss major construction or 
improvement programs. 


Commission Regulations 


A large portion of the inquiries and 
complaints reaching the Indiana Pub- 
lic Service Commission pertain to the 
extension of various types of utility 
service to new patrons. Many of these 
potential customers mistakenly believe 
that the utility is obligated by the cer- 
tificate of convenience or franchise held 
to provide them with a connection for 
service free of charge, regardless of the 
effect on the financial structure of the 
utility. 

The Public Service Commission Act, 
as amended, contains the following 
provisions in Sec. 54-614: 
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Every municipal council shall have 
power... to require of any public utility, 
by ordinance or otherwise, such additions 
and extensions to its physical plant within 
said municipality as shall be reasonable 
and necessary in the interest of the public, 
and to designate the location and nature 
of such additions and extensions, the time 
within which they must be completed, and 
all conditions under which they must be 
constructed, subject to review by the 
Public Service Commission. . . . 


The Public Service Commission has 
over a period of years given the mat- 
ter of reasonableness considerable 
study and has worked out some rules 
and standards of service for Indiana 
water utilities to follow. These regu- 
lations pertain to the minimum steps 
the utility is expected to take and do 
not prohibit any water system from 
adopting a more liberal procedure so 
long as no discrimination is practiced 
between customers whose service re- 
quirements are similar. The commis- 
sion ruling divides the making of ex- 
tensions into two groupings : 

1. Free extension. Each utility 
should, upon written request for serv- 
ice by a prospective customer or a 
group of customers located in the same 
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neighborhood, make the necessary ex- 
tension free of charge when the esti- 
mated total revenue for a period of six 
years from the prospective customer 
or customers is approximately equal to 
the cost of the extension, provided that 
the patronage or demand appears to be 
of such permanency as to warrant the 
capital expenditure involved. 

2. Extensions above free limit. If 
the extension required in order to fur- 
nish service at any point within the cor- 
porate limits of a municipality, or for 
any adjacent suburb of a municipality, 
is greater than the free extension speci- 
fied in the commission ruling, such an 
extension shall be made under the fol- 
lowing conditions: the utility may re- 
quire a deposit equal to the cost of the 
extension above the free limit and shall, 
for each additional customer connected 
within a period of eight years from the 
making of such extension, “refund an 
amount by which six times the esti- 
mated annual revenue of the new cus- 
tomer exceeds the cost of connecting 
such new customer, but at no time shall 
the aggregate refund made to any cus- 
tomer exceed the original deposit of 
such customer.” A water utility may, 
however, provide an alternate plan to 
be approved by the commission if it 
desires to offer more favorable terms 
to prospective users, so long as dis- 
crimination between customers is not 
practiced. 

If the extension is of such length, 
and the prospective business which may 
be developed by it is so meager, as to 
make it doubtful whether the business 
from the extension would ever pay a 
fair return on the investment involved, 
“or in the case of real estate develop- 
ment enterprises with slight or no im- 
mediate demand for service, or in the 
case of an industrial installation §re- 
quiring extensive equipment with slight 
or irregular service, the facts shall be 
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reported ... to the Public Service 
Commission for investigation and de- 
termination as to the reasonableness of 
such extension or installation and the 
conditions under which it shall be 
made. The utility may require a writ- 
ten contract to be executed between 
the prospective user and the utility, 
setting forth all facts and agreements 
pertinent to the extension project.” 

The estimated cost of an extension 
shall be based on the diameter of the 
pipe to be used, but not, however, on a 
pipe diameter larger than 4 in., unless 
the actual consumption estimated for 
the proposed customer or customers 
requires a larger pipe. 

Those water utilities, both munici- 
pally and privately owned, which un- 
derstand thoroughly the minimum re- 
quirements of the Public Service Com- 
mission and adhere to them more or 
less uniformly experience the least 
difficulty and the best public relations 
in dealing with the problem of water 
main extensions. Privately owned 
utilities which are held to a more 
strict accountability by their  stock- 
holders are likely to be more cautious 
in making extensions that will not 
pay their own way. Water utility 
operations are a business, and sound 
business principles must be applied 
whether ownership is municipal or pri- 
vate, if nondiscriminatory service is to 
be rendered to all customers alike and 
the business is to remain solvent. It 
is well to remember that, when service 
is furnished at a loss by any solvent 
utilitv, the deficit is met by other cus- 
tomers using the service. 

An attempt will be made to clarify 
some of the many inquiries about ex- 
tensions that come to the commission. 
It is often asked how the total revenue 
for the six-year period should be de- 
termined in making free extensions. 
The minimum charge is the safer basis 
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for calculating anticipated revenue al- 
though the utility may exercise its 
judgment in using its own estimate of 
anticipated consumption and may guar- 
antee itself by a written contract with 
the prospective customer. Likewise, 
whether usage will be sufficiently per- 
manent to warrant the investment is 
a matter for the utility to judge, bear- 
ing in mind that no profit on the invest- 
ment is likely to be realized until after 
six years. In making refunds for addi- 
tional customers connected to exten- 
sions above the free limit, the utility 
invests additional money in the exten- 
sion as more connections are made, 
which removes further into the future 
its recovery of the original investment. 
A continuous program over the years, 
however, will add revenue from exten- 
sions to plant built for the most part 
from the earnings thereof. 

A major headache is often involved 
in the development of real estate sub- 
divisions, industrial installations 
quiring a large investment with slight 
or irregular water usage, or other ex- 
tensions of considerable length with 
little prospect of a fair return material- 
izing. The latter include municipal 
requests for fire hydrant protection at 
isolated locations, a problem which will 
be discussed in more detail later. 


Real Estate Developments 


Real estate promoters and develop- 
ers are an asset to any progressive 
community in providing areas for fu- 
ture growth, but they are likely to be 
aggressive in asking the water utility 
to extend service to undeveloped areas 
and they are reluctant to bear their por- 
tion of the financing. The reason is the 
painful interval—for them—that enists 
before the cost can be passed on to fu- 
ture lot buvers. Real estate men are 
born optimists and usually attempt to 
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sell this optimism as a packaged ar- 
ticle to the water works superintendent, 
who has never been able to pay an over- 
due invoice or meet a payroll with this 
kind of tender. It is a well known fact 
that public improvements like streets, 
sidewalks, sewers and utility installa- 
tions enhance the value of real estate, 
to the owner’s benefit. It would be as 
logical to expect taxpayers elsewhere 
in the corporation who have paid for 
their own streets to contribute for those 
in a remote subdivision as it would be 
to expect present water customers to 
pay for main extensions there. The 
civic development angle or intangible 
overall benefit to the community at 
large is often played up strongly but 
does not change the basic economic fact 
that a few benefit at the expense of the 
majority. [Experienced developers of 
real estate projects expect reimburse- 
ment for all improvements in the sale 
price paid by future lot owners, the 
promoters bearing the expense until 
it can be passed on to others. 

These real estate subdivision projects 
may be considered on the same basis as 
any others to which the ruling on ex- 
tensions above the free limit may apply. 
Sometimes the utility may want to lib- 
eralize the minimum requirements cited 
above—for example, by extending the 
refund period beyond eight years in 
connecting new customers. It is well 
to remember, however, that after con- 
struction the utility takes over mainte- 
nance as well as ownership—the ex- 
pense of which must be met although 
the revenue is negligible. 

The actual experience of one of the 
largest municipal plants in Indiana, 
currently using a 25-year refund pe- 
riod, is of considerable interest. About 
1926 some extensive real estate addi- 
tions were promoted and main exten- 
sions were constructed, the revenue 
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from which was estimated to make re- 
funds possible in an eleven-year pe- 
riod. In 1933, when the depression 
was acute, the city had a total remain- 
ing liability of approximately $170,000 
on main extension refund contracts, 
with building construction at a stand- 
still and with the liability of mainte- 
nance a considerable drain on all other 
plant operations. In 1939 a building 
boom started and refunds became due 
and payable, which the utility was hard 
pressed to meet. A ten-year liquida- 
tion period and the transfer of funds 
from current operating revenue were 
necessary to take care of this liability. 
After this experience the utility estab- 
lished its 25-year rule, but it still has 
a $22,000 refund liability on contracts 
with no time limit. Although a refund 
period of 25 years may work out for 
this particular utility, it is too long to 
be applied generally. More conserva- 
tive opinion is that extensions which 
will not pay out in eight to twelve years 
are likely to be a liability rather than 
an asset. 


Industrial Demands 


Requests for extensions to serve in- 
dustrial plants requiring a considerable 
investment with slight or irregular 
water usage are not uncommon. Can- 
ning plants that pack in late summer 
months when the pumping load else- 
where is at near peak, outlying fac- 
tories, service stations and equipment 
salesrooms are some examples which 
may be noted. A current tendency to 
locate new enterprises at the outer 
borders of corporation lines increases 
the difficulty of working out water 
iain extensions. Unfortunately, plan- 
ners of new construction for business 
enterprises give only an afterthought 
to the necessity for public utility serv- 
ices and request them on short notice. 
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More initiative by the water works in 
contacting such prospective users be- 
forehand would help both the customer 
and the utility in working out all the 
details involved. It is well to explain 
to the prospective user not only his 
cost on the basis of extensions above 
the free limit, but the utility’s cost as 
well and the unfair burden on existing 
customers unless the new user pays his 
just portion of the extension. 

It is not unusual to receive a request 
for an extension of considerable length 
involving little prospect of a return on 
the investment. An example which 
comes to mind is a rather loud com- 
plaint recently received by the Indiana 
Public Service Commission. The com- 
plaining party had just completed a 
new filling station, located near the 
edge of a town of 943 population with 
a municipal water works which was 
experiencing some difficulty in making 
total revenue equal expenses. The 
prospective customer’s location was ap- 
proximately 1,500 ft. from an existing 
main, and there was little possibility 
of any other customers being added. 
The complainant wanted service im- 
mediately and was unwilling to stand 
any portion of the cost. On a free- 
extension basis, it would have required 
an estimated 60 years of gross revenue 
from this extension to recover the 
initial construction cost, exclusive of 
maintenance and service expense. 


Hydrant Installations 


Another problem experienced is the 
request of city or town officials for ad- 
ditional hydrant installations at iso- 
lated locations requiring main exten- 
The anticipated hydrant rental 
charges are often entirely inadequate 
to warrant the expenditure requested. 
For example, a privately owned utility 
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in a town of 2,300 population, with a 
yearly rental of $60 per hydrant, has 
on file a long-standing request from 
the town board to install two addi- 
tional hydrants that require a run of 
approximately 2,000 ft. of 6-in. main. 
At $120 a year, this investment, ap- 
proximating $6,000, would require 50 
years to recover, if no additional cus- 
tomers were connected. Hydrant in- 
stallations requiring lengthy pipe runs 
with payment on a yearly rental basis 
will continue to be a problem, the logi- 
cal and equitable solution to which is 
used by a few water utilities in Indiana, 
but not generally. If hydrant rental 
charges were contracted on an inch- 
foot basis for the mains involved, with 
a nominal! maintenance charge annually 
per hydrant, main extensions for new 
hydrants would thus be on a mains 
rental basis, with a guaranteed return 
on the investment assured. 
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Conclusion 

Water utilities provide a public serv- 
ice and should always seek to expand 
for the benefit of the community, pro- 
viding adequate and satisfactory con- 
sumer service and fire protection. The 
service rendered and the methods used 
in extending it to new users should 
be nondiscriminatory for all custom- 
ers. The cost of extensions should 
be borne by those customers who are 
to benefit, with provision made to ap- 
ply the charges paid for water service 
over prescribed periods against the 
cost of the extensions. More uni- 
formity among all water utilities in 
working out rules for extensions, with 
those prescribed by the Public Service 
Commission as a minimum standard, 
would make for better understanding 
and improved relations with all pros- 
pective users requiring main exten- 
sions. 


Abstract of paper by J. D, Bets, Asst. Gen. 
Mor., and C. A. Noll, Chem. Engr., both of 
IW. H. & L. D. Betz, Philadelphia. 


The authors, employing the principle 
of Biedermann and Schwarzenbach, have 
developed a direct colorimetric titration 
for the determination of total hardness. 
This new method is more accurate than 
the soap method and is considerably more 
rapid. Hardness values up to 1,200 ppm. 
can be titrated directly without dilution 
of the sample, with an accuracy within 
2 per cent of gravimetric analysis. Low 
hardness values can be determined with 
an accuracy of 0.1 ppm. in the range of 
0.0-2.0 ppm. hardness. The method is 
based on the titration of a water sample 
with an organic sequestering agent which 


Determination of Total Hardness in Water by 
Direct Colorimetric Titration 


By J. D. Betz and C. A. Noll 


will form un-ionized complexes with cal- 
cium and magnesium. The titration is 
performed in the presence of an indicator 
which is red in the presence of calcium 
and magnesium ions and blue in their 
absence. Possible interfering ions have 
been investigated and no interference is 
caused by ionic concentrations commonly 
encountered. The method has been tested 
in routine hardness determinations on ap- 
proximately 9,000 water samples. Jour- 
NAL readers may obtain a copy of the 
report of the investigations by Betz and 
Noll if they request it by writing to the 
Editor, JourNAL AMERICAN WATER 
Works Assocration, 500 Fifth Avenue, 
New York 18, N.Y., enclosing a stamped 
(6¢), addressed envelope for reply. 
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Diversion of Water Department Reserve Funds 


Panel Discussion 


A panel discussion presented on May 31, 1949, at the Annual Con- 


ference, Chicago. 


Wendell R. LaDue 


Supt. & Chief Engr., Bureau of Water 
& Sewerage, Akron, Ohio 


N the past few years, it has become 

increasingly apparent that any wa- 
ter department which is efficiently op- 
erated so that it has surplus or reserve 
funds finds itseif constantly on the de- 
fensive to protect those funds for their 
proper use. The appearance of a wa- 
ter department reserve or surplus of- 
ten creates a desire on the part of fund- 
raising officials to divert such money 
from the water department to other 
uses. Those charged with the function- 
ing of water works must make sure 
that funds are so allocated that their 
own departments are properly oper- 
ated, maintained and extended. 

“Diversion of water works funds!” 
To the old-time water works man, 
these were fighting words. To him, 
the “water works” was a sacred, con- 
tinuing body, independent of the chang- 
ing picture and the ordinary petty ma- 
neuverings of local politicians. Pres- 
ent-day water officials, however, with 
no less integrity than the old-timers, 
imay be inclined to believe that the wa- 
ter works is a part of the municipal 
family and that it is proper to aid other 
members of the family, provided that 
the customers, who are supporting the 
water works, do not object to aiding 
the taxpayers, who support the rest of 
the family. 
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The provocative question is at once 
raised: “Is the water works manager 
unselfish enough to judge what is in 
the best interest of his department or 
city?” It may often be entirely proper 
and legal to divert utility funds for 
other city functions if the principle in- 
volved is distinctly understood by all 
and the utility law provides for suffi- 
cient protection and maintenance of 
the system by adequate financing. 


Ohio Legislation 


By way of introduction to the pres- 
ent discussion, a brief description of 
the history of legal diversion of water 
works funds in Ohio will be given. 

During the depression, the Ohio 
legislature passed an act which, not- 
withstanding all other provisions of 
the state law, permitted the diversion 
of 3 per cent of the gross revenue of a 
water works to poor relief, disregard- 
ing the financial condition of the de- 
partment, except its operating and debt 
charges. The use of water works funds 
for the feeding and housing of the 
poor is hard to justify. As was pre- 
dicted, with the advent of better times, 
the desire for diversion persisted, even 
though the initial reason had been 
forgotten. 

In 1943 the section of the Genera! 
Code covering the disposition of water 
utility surplus was amended by the ad- 
dition of this proviso: 
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Provided, however, that in those cities 
where water works and sewerage systems 
are conducted as a single unit under one 
operating management a sum not to ex- 
ceed ten per centum of the gross revenue 
of the water works for the preceding year 
may be taken from any surplus remaining 
after all of the preceding purposes have 
been cared for and may be used for the 
payment of the cost of maintenance, 
operation and repair of the sewerage 
system and sewage pumping, treatment 
and disposal works and for the enlarge- 
ment or replacement of the same, pro- 
vided, however, that each year a sum 
equal to five per centum of the gross 
revenue of the preceding year be first 
retained from said surplus as a reserve 
for water works purposes. 

This amendment was fostered by 
Akron officials and local state legis- 
lators, and most of the support for its 
passage came from this same source. 

It is to be noted that the addition 
provides several pertinent features: 


1. The new law goes further than 
the original statute by defining “sur- 
plus” as that portion of water revenue 
remaining after payment of the ex- 
penses of conducting and managing the 
water works, making repairs, enlarging 
or extending the works or the reser- 
voirs and meeting the interest on any 
loan for their construction or for the 
creation of a sinking fund to liquidate 
the debt. 

2. A water works reserve is provided 
for in advance of any diversion of 
funds for sewerage purposes. This 
reserve, which amounts to 5 per cent of 
the gross revenue and has first claim 
upon the water works surplus as de- 
fined, is an annual deduction and is 
cumulative. The water reserve from 


previous years is not used in the com- 
putation of any current year’s surplus. 
The reserve may be expended, at the 
discretion of the service director, for 
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water works repairs, replacements, 
new installations or extensions, either 
in lieu of bond fund expenditures or to 
provide carrying charges for such ex- 
penditures. 

3. It is provided that 10 per cent of 
the gross revenue of the water works 
may be taken from this surplus, but 
only for the payment of the cost of 
maintenance, operation and repair of 
the sewerage system and sewage pump- 
ing, treatment and disposal works and 
for their enlargement or replacement. 

4+. The amended act further provides 
that before water works funds can be 
diverted for sewerage purposes, both 
the water works and sewerage systems 
must be conducted as a single unit, un- 
der one operating management. This 
qualification does not mean the man- 
agement of the director of public serv- 
ice, but rather entails a combined op- 
eration under the management of a 
division head responsible to the di- 
rector of public service. The sponsor 
of this amendment intended to make 
absolutely certain that proper opera- 
tion of the water works would be amply 
provided for prior to permitting any 
diversion of water works funds. This 
safeguard has been incorporated in the 
act in the following sentence: “Ten 
per centum of the gross revenue of the 
water works for the preceding year 
may be taken from any surplus re- 
maining after all of the preceding pur- 
poses have been cared for.” The term 
“preceding purposes” refers to the first 
portion of the act. 

Attention is directed particularly to 
the “single unit” provision of the act, 
which permits maximum flexibility in 
the control of funds by the person in 
charge of combined operations of the 
water and sewerage systems and in- 
sures the proper usage of funds, thereby 
indirectly, but effectively, governing 
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and controlling the amount of funds 
available for surplus. 

An immediate benefit of the “sur- 
plus” act resulted. The legislature, 
in proceeding to renew the act permit- 
ting 3 per cent diversion for poor relief 
if desired by a municipal council, in- 
cluded a provision that the total diver- 
sion of water works funds by legislative 
act for all purposes should not exceed 
10 per cent of the gross revenue of a 
current year. Inasmuch as diversions 
for poor relief and for sewerage pur- 
poses are the only ones possible under 
existing laws, the legislature has co- 
operated to the extent of limiting all 
present diversion of water works funds 
to 10 per cent of the gross water works 
revenue. In those cities requiring and 
desiring 3 per cent for poor relief, only 
7 per cent can be diverted for sewerage 
purposes. 

Attention is further directed to the 
provision that, if the surplus, as above 
defined, is more than 15 per cent (5 
per cent for a reserve water works 
fund and 10 per cent for diversion to 
sewerage purposes) of the gross rev- 
enue, then the amount in excess of the 
15 per cent remains a part of the water 
works funds. Such excess can be used 
for any reasonable rate reduction plan 
which would in no wise restrict the effi- 
ciency of plant operations. These 
provisions will cause ill advised pro- 
posals for rate changes to receive very 
careful scrutiny before being presented. 
Any change tending to reduce or re- 
move the surplus will eradicate the 
benefits derived from its use. 

A somewhat backhanded assist in 
the conservation of water works funds 
may be found in the indenture covering 
water revenue bonds issued in May 
1948. The one for a $4,500,000 issue 
for the Akron water works contains 
this paragraph : 
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Any balance remaining in the Water 
Works System General Income Fund at 
the end of any year, after making all the 
payments required by this Section 6, may 
be used for any lawful purpose, provided 
that the amount which may be trans- 
ferred from any such annual surplus and 
used for any lawful purpose other than 
water works purposes shall be limited to 
50 per cent of such surplus as may re- 
main after: [1] First paying or making 
provision for payment therefrom of all 
debt charges on general obligation water 
works indebtedness of the City which 
accrued during such income year, and 
[2] Setting aside out of such surplus such 
amount as may be necessary to establish 
or maintain a reserve for repairs, en- 
largements or extensions of the utility 
equivalent in the aggregate to 2 per cent 
of the then total invested cost of the 
utility as shown by the records and ac- 
counts of the utility maintained in the 
City’s Department of Public Service, and 
[3] Setting aside as an addition to such 
reserve an annual sum equal to 5 per cent 
of the gross revenues of the utility for 
such income year. 


It should be noted that before any 
legal diversion can be made, a reserve 
of 2 per cent of the invested cost of 
the plant must be set up and main- 
tained, and 5 per cent of the gross rev- 
enue for the year is also set aside. 
Further, only 50 per cent of the balance, 
if any, may be transferred. Assuming 
a $20,000,000 plant and a $1,500,000 
annual income, it can be imagined 
how much will be available for transfer ! 
Sometimes it pays to be in debt. 


Questions Discussed 


It is hoped that this panel discus- 
sion wili answer some of these ques- 
tions : 

1. What are the existing practices 
and what does custom or precedent 
dictate ? 
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2. Does there exist satisfactory en- 
abling or restrictive legislation ? 

3. Is the trend toward more diver- 
sion or less diversion of water works 
funds? 

4. Does there exist a clear definition 
of surplus, profits or reserves ? 

5. Are the needs of water works as 
going concerns protected so that they 
receive the funds necessary to keep 
them that way? 

6. What is the effect of diversion 
practices on sound future planning ? 


E. Arthur Bell 
Water Supt., Essex Fells, N.J. 


As the diversion of water works 
funds is a very complex subject with 
many ramifications, the limits of this 
discussion should be stated at the out- 
set. The basic assumption is that a re- 
serve fund stems from the profit real- 
ized after meeting all normal expenses, 
such as operating costs, capital im- 
provements and debt service. Obvi- 
ously, also, the study is confined to pub- 
licly owned water supply systems, since 
private utilities dispose of their sur- 
plus in quite a different manner. 

A study of practices in the East, in- 
cluding Delaware, New Jersey, New 
York and Pennsylvania, indicates that 
there is no uniformity of attitude on 
this all-important subject of reserve 
funds. Most states require municipali- 
ties and quasipolitical water groups to 
submit reports and records to the pub- 
lic utility commission in the same man- 
ner that privately owned utilities must, 
but otherwise public utility commis- 
sions have little or no regulatory power. 

Because New York State has en- 
abling legislation giving the public serv- 
ice commission power to treat publicly 
owned water systems in much the same 
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manner as privately owned systems, 
most of the former are on a sound 
financial basis. New Jersey laws pro- 
vide the state public utility commission 
with practically no control over publicly 
owned sytems but have furnished some 
degree of protection of funds through 
the director of the division of local gov- 
ernment. This body has control over 
all municipal finances, including mu- 
nicipal budgets, both operating and 
capital. No municipality can function 
without the approval of budgets, audits 
and other financial matters by the di- 
rector, and his jurisdiction includes the 
financial structure of the water depart- 
ment. In fact, most municipalities keep 
two sets of water accounts—one as pre- 
scribed by the director of loca! govern- 
ment and the other to conform to the 
rules and regulations of the public 
utility commission. This procedure is 
not as confusing as it sounds and seems 
to work out quite satisfactorily. In or- 
der for a municipality to transfer funds 
from water department surplus to the 
general account, approval must be ob- 
tained from the director. However, 
an amount in lieu of taxes or the like 
may be taken from the water utility 
and included as a receipt in the general 
account without formal permission. 
Delaware has no regulatory body to 
guide and advise the municipal water 
departments. The late Richard C. 
B. ‘kett, in his capacity as state sanitary 
engineer of Delaware, made a survey of 
the diversion of water works funds 
and learned that practice in this matter 
ranged from utilities that diverted no 
funds to the general account to one 
that turned over funds to the city and 
then showed a substantial operating loss 
on its books. As the details of Beck- 
ett’s study have been published (1), 
they will not be repeated here. He 
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concludes, however, that water works 
funds should be protected against di- 
version to other municipal uses. 

In Pennsylvania, the public utility 
commission has very little jurisdiction 
over the financial transactions of pub- 
lic water supplies, having only the au- 
thority to prescribe accounts and regu- 
late reports (2). 


Existing Practices 


Existing practices of the systems 
covered by this report vary greatly— 
in fact, they run from the ridiculous to 
the sublime. On the ridiculous side are 
those systems which not only lack re- 
serve funds but also draw on the gen- 
eral fund to remain solvent. These 
systems divert no funds and should re- 
view their management and rate struc- 
tures without delay. Offsetting this 
condition are the highly efficient sys- 
tems that turn over substantial sums 
without impairing their own needs, 
both for current operation and future 
planning. 

These extremes, although interest- 
ing, are of little importance to the sub- 
ject at hand, however, as this discus- 
sion is concerned primarily with the 
group that lies between. Usually those 
charged with the policy-making func- 
tions of a municipal water supply sys- 
tem are concurrently members of the 
governmental body. Exceptions in- 
clude water supply districts, municipal 
water authorities and water boards 
which operate independently of the gov- 
erning body and are composed of offi- 
cials appointed by the state, county or 
municipality. | Normally, municipal 
governing bodies, in preparing their 
annual budgets, divert water works 
surpluses as they please without con- 
sulting the management level of the 
utility, while water authorities and sim- 
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ilar groups generally dispose of surplus 
as they see fit, but in accordance with 
the law. 

In Pennsylvania, nearly all munici- 
palities transfer surpluses to their gen- 
eral fund. During 1944 nearly 17 per 
cent of the total water works income 
was contributed to this account. In 
the same year substantial transfers 
were made, ranging from 8 per cent of 
the total tax revenue in Pittsburgh to 
110 and 114 per cent in Lock Haven 
and Media, respectively (2). No fig- 
ures are available for New York and 
New Jersey, but in discussion with 
various officials it has been learned 
that the diversion of surplus funds is 
a common practice. 


Legislation and Diversion Trend 


New York alone of this group has 
enabling and restrictive legislation, al- 
though, as previously mentioned, New 
Jersey’s director of local government 
wields a big stick, particularly in re- 
stricting diversions. Trends toward 
diversion were found to be almost en- 
tirely a product of the economy of the 
country. At present high tax collec- 
tions have reduced the need for bol- 
stering the municipal income. Balanc- 
ing this fact, increased operating costs, 
plant expansion delayed by the war and 
abnormal growth due to population 
shifts have reduced surpluses. 


Definition of ‘‘Surplus’’ 


A clear definition of surplus, re- 
serves and profits does not exist in this 
area. The excellent discussion on the 
Wisconsin law by A. P. Kuranz (3) 
indicated the desirability for such regu- 
lations in the East, but at present the 
definition given in the opening para- 
graph of this paper will have to suffice. 
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Water Works Protected 


Generally speaking, the needs of wa- 
ter works as going concerns are pro- 
tected since they receive the funds nec- 
essary for continued operation, but 
there are instances on record in which 
the governing bodies, in order to show 
a low tax rate, have diverted not sur- 
plus funds but funds that should have 
been used for capital improvements 
and debt service. These same localities 
may be faced in the near iuture with 
the necessity of robbing the general 
fund to maintain the water department 
in a solvent condition. Naturally, 
sound future planning suffers under 
such treatment. 


Summary 


In summing up the findings of this 
study, several observations are offered: 


1. Diversion of water department 
surplus funds is practiced widely. 

2. No harm is caused by this prac- 
tice when sound financial principles are 
used. Included in that category is fu- 
ture planning as well as current opera- 
tion. 

3. As costs—both operating and debt 
service—vary from year to year, it is 
not wise to embark on a rate-changing 
spree annually, and a sound diversion 
practice is a means of distributing the 
profit to the consumers, who may be 
compared to the stockholders of a pri- 
vate utility. An adequate rate struc- 
ture is required, however. 

4. Management officials are often at 
the mercy of government officials and 
have very little control over the use of 
surplus funds. This condition cannot 
be avoided if political expediency dic- 
tates the fiscal policy. 

5. Regulatory powers vested in some 
state authority are essential and will 
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deter unscrupulous use of surplus 
funds. 
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John C. Detweiler 


Mogr., Dept. of Water Operations, Metro- 
politan Utilities Dist., Omaha, Neb. 


A survey was made to determine the 
experiences of various municipal water 
plant officials with the diversion or 
attempted diversion of water works 
funds in the midwest states of Kansas, 
Missouri, Nebraska, North Dakota and 
South Dakota. Water works offictals 
or others in responsible charge of mu- 
nicipal water plants in twenty cities in 
the five-state area assigned were con- 
tacted and fifteen replies were received. 

No attempt to define diversion was 
made, although there appear to be two 
general methods by which actual or po- 
tential funds are diverted. The first 
method, which is quite general, involves 
the renunciation of potential revenue 
from water for public use, including 
street, sewer, park and fire depart- 
ments and the public schools. The 
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second method is the actual transfer of 
cash or reserve funds from the water 
department to other municipal agencies. 
It is assumed that this survey applies 
principally to reserve funds. 

Three specific questions were posed 
to these water officials, in additior 
a request for a brief report of the, 
experiences with the diversion of wa- 
ter works funds for other public uses. 
The questions were: 


1. Is the legislation controlling your 
operations satisfactory from a financial 
standpoint ? 

2. Have funds actually been diverted 
to other functions of city government? 

3. If water revenues have been di- 
verted, does the water department have 
sufficient funds for needed improve- 
ments ? 


The responses to the questions sub- 
mitted did not indicate a serious con- 
dition involving the diversion of water 
works funds in this five-state area. 
Only one official, in South Dakota, 
stated definitely that legislation was de- 
ficient and that the operation and ex- 
pansion of his water plant was affected 
by the diversion of funds to other city 
functions. Several officials indicated 
that diversion had been attempted in 
prior years but that present operations 
were carried on strictly in accordance 
with existing laws. 


South Dakota 


South Dakota laws require all water 
department income to be paid into the 
general fund which supports other mu- 
nicipal functions. According to one 
water official from that state, “It would 
be better if all water works income 
were placed in a separate fund and 
all expenditures were entirely separate 
from the general fund.” 
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Kansas 


In Kansas the statutes control di- 
version by the following section (13- 
2408) : 


Deposit and use of revenue; transfer 
of moneys, when. All revenues from the 
‘e and consumptior of water and from 
management and operation of water 
works, shall be deposited daily, in the 
city treasury to the credit of the water 
works department, and be kept in a 
separate fund, to be known as the water 
works department fund; and such reve- 
nues shall be used exclusively for the 
operation, maintenance, renewal and ex- 
tension of the water works, and in paying 
off the bonded indebtedness created for 
the purchase price thereof, or interest 
charges on such indebtedness, and for no 
other purpose, except, it shall be lawful 
for the Board of Commissioners in cities 
of the first class having a population of 
less than 25,000 inhabitants, to use any 
Surplus that may accumulate in said fund 
for the purpose of purchasing equipment 
and appliances for the fire department of 
such city. 

Provided further, In cities of the first q 
class having a population of more than 
60,000 and less than 90,000, the governing 
body thereof may transfer funds from 
the water department to pay (a) the 
principal and interest on all bonds issued 
under section 13-808, General Statutes of 
1935; (b) the pensions of former em- 
ployees of the water department. Any 
member of the Board of Commissioners 
who shall vote for, or aid, in the transfer 
or use of such revenues for any private 
purpose or for any other department of 
the city government, except as_ herein 
provided, shall forfeit his office and be 
liable on his official bond for such mis- 
appropriation. 


Nebraska 


Several of the municipal water plants 
in Nebraska are operated by a board 
of public works, under whose adminis- 
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tration the disposition of water funds 
is well controlled. When bonds have 
been issued for water works improve- 
ments the bond indentures more or less 
limit any diversion of funds. 

Lincoln, Neb., has a definite pro- 
vision in the city charter preventing 
diversion of funds. The Metropolitan 
Utilities Dist. of Omaha, with control 
vested in a board of directors and gen- 
eral manager, is operated separately 
from other city functions and is under 
separate statutory regulation. Reve- 
nues, expenditures and the establish- 
ment of water rates for the water de- 
partment are under the control of this 


group. 
Missouri 


Kansas City, Mo., reports that its 
charter sets water department funds 
and operations apart from those of other 
city departments. The charter reads, 
in part: 

All revenue and income derived from 
the water works, after paying all op- 
erating expenses, all maintenance and 
repair charges and all costs due to 
obsolescence or other cause, shall be first 
applied to payment of interest on bonds 
outstanding for water works purposes 
insofar as may be necessary, and the 
balance thereof shall go to a sinking 
fund which shall be established to meet 
the principal of said bonds, or for en- 
largements, extensions and_ betterments 
as the Council may by ordinance provide. 


From St. Louis it is reported: “We 
have not increased our charges for wa- 
ter since 1918, but during the past 
thirteen years we have been able to ac- 
cumulate $10,400,000, and at the pres- 
ent time have a $14,000,000 surplus 
in water works revenue.” Evidently 
the diversion of surplus water works 
funds in this city is under control. 
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Conclusion 


The author observes from a study of 
the replies received in this survey that 
cities having the most difficulty with 
the diversion of water works funds are 
those where the revenues from water 
works operation are paid into a gen- 
eral fund and expenditures are allowed 
against this fund for the operation and 
betterment of the water works prop- 
erty, but not necessarily on a balanced 
basis. Where the water works opera- 
tions are carried on under a_ board 
separate from other city functions, the 
water works funds appear to be under 
control. 


C. M. McCord 


Director, Water Div., Light, Gas & 
Water Div., Memphis, Tenn. 


This discussion is limited to condi- 
tions in Alabama, Kentucky, Missis- 
sippi and Tennessee, in which states 
key personnel provided sufficient in- 
formation to indicate that existing prac- 
tice follows no particular pattern and 
varies from one extreme to the other. 
The matter of custom or precedent 
seems to be less significant than the 
immediate requirements of the com- 
munity. 

Inasmuch as reserve funds are 
treated in so many different ways, the 
indications are that there is usually no 
restrictive legislation, or only that inci- 
dental to prescribing financial proce- 
dures. 

The trend in regard to diversion of 
water works funds was summarized by 
one official thus: “I believe there is a 
slight tendency toward less diversion 
of water works funds. This nation has 
come more and more to demand ex- 
cellent water supply systems, and I be- 
lieve that the importance of water sup- 
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ply is more fully recognized by the 
public—so much so that officials are 
more inclined to treat the municipal de- 
partments as separate utilities.” In 
addition to this statement, others indi- 
cated an improvement in this matter. 
One should not conclude from this dis- 
cussion that serious diversion of funds 
is always practiced. For example, one 
superintendent reports: “All of the 
money collected by the water bureau is 
used solely for the benefit of the bu- 
reau, and we receive no aid from any 
source other than water revenue. We 
pay into the general city [fund], in lieu 
of taxes, 12 per cent of our gross, and, 
in turn, the city and all its branches 
are treated as any other water cus- 
tomer and are paid for services on the 
same basis.” 

It is considered safe to say that wa- 
ter works, generally, receive necessary 
funds to keep them operating as going 
concerns, but too often relief comes too 
late and is insufficient for the best in- 
terest of the water department. 

Water works men generally agree 
that when a department is allowed to 
retain its receipts it can plan and or- 
ganize its program from year to year 
systematically and to the benefit of the 
community it serves. 

The author believes that this problem 
must be settled on a local level, as it has 
many complicating features. In some 
localities, water departments are com- 
bined with electric, gas and sewer fa- 
cilities. Some communities have a tax 
rate as high as the law allows and yet 
require more funds, making it difficult 
for those in charge to overlook any 
means of obtaining revenue. It would 
seem, in the light of the present tend- 
ency of the public to require more and 
more of city governments, that the 
changing personnel who constitute city 
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management will continue to canvass 
all possible sources of revenue for op- 
erating funds. 

In the interest of the public and the 
water departments, water works per- 
sonnel should stress the necessity and 
importance of an abundant water sup- 
ply, carefully maintained, generously 
equipped, efficiently staffed, and fi- 
nanced in such a manner that the util- 
ity can both plan and build in advance 
of actual load requirements. 


Albert R. Davis 
Supt., Water Dept., Austin, Tex. 


A survey of the Southwest Section, 
comprising the states of Arkansas, Lou- 
isiana, Oklahoma and Texas, indicates 
that diversion of water works funds 
to other city departments is more the 
rule than the exception. From the 
viewpoint of those opposing diversion, 
there exists no satisfactory enabling or 
restrictive legislation in any of the 
four states. It is not practical to at- 
tempt a digest of the state laws in this 
discussion. Generally speaking, there 
is a wide range of statutes covering this 
particular problem, all of which have 
been enacted under a representative 
form of goverment and have the usual 
amount of human vagaries in them. 
Court rulings in specific cases indicate 
a normal number of loopholes. 

An abbreviated excerpt from the 
Texas Law covering diversion of funds 
in the event of a bond issue reads: 


Whenever the income of any . . . water 
.. system ... shall be encumbered under 
this law, the expense of operation and 
maintenance . . . shall always be a first 
lien and charge against such income. 
Provided, that only such repairs and 
extensions as ... are necessary to keep 
the plant in operation and render 
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adequate service, or such as might be 
necessary to meet some physical accident 

. . Which would otherwise impair the 
original securities, shall be a lien prior 
to any existing lien. The rates charged 
for services . . . shall be equal and uni- 
form, and no free service shall be allowed 
except for [the] city, public schools . 
and institutions operated by such city. 

No part of the income of any such sys- 
tem shall ever be used to pay any other 
debt, expense or obligation of such city, 
except payments made in lieu of taxes, 
until the indebtedness shall have been 
finally paid. 

(Rates shall be adequate. ) 


It will be noted that schools and 
institutions operated by the city have 
been excepted and allowance has been 
made for a tax equivalent. 


Trend Toward Diversion 


In all four states the trend is toward 
more diversion of water works funds. 
The cost of materials and labor for all 
municipal activities has risen so sharply 
in the last few years that city officials 
have been hard put to find sufficient 
funds to maintain a standard of serv- 
ice that would receive public approval. 
Surplus funds accumulated during the 
war years offered an opportunity to 
make ends meet. The “blueprint now” 
campaign, carried out during the war 
in anticipation of a work shortage that 
has yet to develop, played its part in 
the diversion of funds. Immediately 
following the war, plans were pulled off 
the shelf because funds had accumulated 
and the people were restless and wanted 
things done. The water works plans 
were included in the list, but because 
of shortages of materials and labor they 
could be only partially carried out. 
The net result was that streets, bridges 
and the like were given the “go” sign. 
Many small cities and towns are find- 
ing that it is a lot less painful to col- 
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lect utility funds monthly than to col- 
lect taxes annually. A number of towns 
owning their water, light, gas and sewer 
systems have been able to eliminate 
taxes entirely. 


Water Works Protected 


Water works in all four states are re- 
ceiving the funds necessary to maintain 
them as going concerns. The South- 
west is highly conscious of the need 
for adequate water supplies, and when 
occasion demands it, the electorate will 
vote bonds and obligate its last shirt 
to get what is needed. There is a keen 
distinction between the “needs” of a 
plant and its “wants,” but as far as the 
essential “need” is concerned, there is 
no reason to worry about the electorate 
supporting the water works. 

Planning in itself is not “too expen- 
sive” an operation. Where funds are 
diverted, there is a fertile field for the 
engineer with a desire to guess what 
will happen during the next 25 years. 
It has been the author’s experience that 
a well laid out program for distribution 
and plant improvements is a top sell- 
ing argument for a department to use 
its own surplus funds. 


Conclusion 


As Americans, water works men be- 
lieve in American business practices, in 
majority rule and in the democratic 
principles of government. In a mu- 
nicipally owned water department, the 
customers or the electorate, or both, 
are the stockholders. The city council 
or other governing body is the board 
of directors. An electorate, through 
the board of directors, has the power to 
dictate the manner in which all funds 
are handled. If the electorate desires 
to pay part of its taxes by paying more 
for water, then, according to democratic 
principles, it is incumbent upon water 
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officials to follow that dictate. Pro- 
fessionally, water officials are duty 
bound to make it clear to the electorate, 
through reports and other methods at 
their disposal, what part of the dollar 
is going to purposes other than water. 
The diversion of funds without full 
accounting is little short of criminal. 
The electorate is entitled to know how 
its business is being handled by its 
board of directors. 

From the standpoint of a water 
works official, it would appear easier 
to use water department surpluses for 
making extensions to plant and sys- 
tem, but again it must be asked, “Is 
this a purely democratic procedure?” 
When a business concern needs money 
for plant improvements or extensions, 
it issues new stock to provide the funds. 
For a municipal water works, general- 
obligation and revenue bonds are used 
to secure funds for improvements. The 
term “improvement” implies new cus- 
tomers added to the system, and they, 
in turn, help to repay the cost involved. 
If reserves are allowed to accumulate, 
the new customer is added to the sys- 
tem at the expense of the old ones. 


D. D. Gross 


Chief Engr., Board of Water Commis- 
sioners, Denver, Colo. 


The area covered in this report in- 
cludes Arizona, Montana, Colorado, 
New Mexico, Utah and Wyoming. 


Montana 


In Montana, the activities of the mu- 
nicipal utilities are controlled or super- 
vised by the Board of Railroad Com- 
missioners, ex officio public service 
commissioners of Montana. The ac- 
tual operation policies of the water 
utility, however, are usually directed 
by the city mayor and council. Thus, 
with the Public Service Commission 
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stating what cannot be done, and the 
city council stating what must be done, 
the water works officials of cities in 
Montana must be men of stamina. 

The commission provides a system 
of accounting by which water works 
funds must be kept separate from gen- 
era. city funds and may be used for 
operating, maintenance, interest and 
bond retirements, and general water 
works improvements. There is a strin- 
gent regulation, however, that such 
funds cannot be used for the extension 
of mains. The cost of installing water 
mains (aside from main distributors) 
must be paid for by abutting property 
owners, 

Sinking funds may be accumulated to 
meet reasonable anticipated needs, but 
this money cannot be transferred for 
general city use. This regulation has 
been circumvented in the past, however, 
by borrowing the funds, with repay- 
ment sometimes indefinitely postponed. 
Methodical water works officials have 
found it desirable to invest the funds 
set up for depreciation in government 
securities, because it is not so easy for 
the city council to borrow invested 
funds as it is to borrow cash. Some of 
the Montana municipalities, however, 
have plants free from debt. The Pub- 
lic Service Commission proposes that 
water works funds be administered for 
the benefit of the water users and not 
for the benefit of taxpayers. 


Arizona 


In Arizona, the situation is quite 
different. It is considered the proper 
procedure to use surplus water works 
funds to relieve the tax burden. 
Budgets for the needs of the municipal 
water plant are set up along with other 
city expenses. Although money may 
be held out for retirement of bond is- 
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sues, in general the funds received go 
into the city treasury, and, if for ac- 
counting purposes they are kept sepa- 
rate, it is a rule that at the end of the 
year any surplus is paid into the gen- 
eral fund. 

One city of less than 45,000 popula- 
tion expects to turn over $300,000 
from the water fund to the general fund 
in the fiscal year 1948-49, a little less 
than half of the total water works 
revenue. Admittedly, this procedure 
places the water department in a bad 
situation when emergencies arise. As 
it is difficult to get the money for major, 
and some minor, improvements, it is 
usually necessary to float a bond issue. 


Rocky Mountain Section 


Throughout the states in the Rocky 
Mountain section, the general practice 
is to keep water works funds intact and 
in a separate account, although there 
are a number of exceptions. These 
funds can usually be diverted or bor- 
rowed at the discretion of the city gov- 
ernment. There are a few water de- 
partments in this area in which the 
revenues collected do not pay the ex- 
penses, and assistance must be secured 
when budgets are being prepared, draw- 
ing money from other sources. Several 
cities (mostly small) whose water plants 
are paid for feel that not much in the 
way of reserve funds is required. In 
fact, one of these cities makes the cus- 
tomers Christmas presents of the De- 
cember bills. 

In a few cities, including some of the 
large ones, the water plant is adminis- 
tered by a board wholly independent 
(or nearly so) of the rest of the city 
government. Sometimes sinking funds 
and surplus monies are invested in im- 
provements, but sufficient funds are 
reserved to meet emergencies. In some 
of these cities, the water rates are set up 
to supply the necessary funds for oper- 
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ation, maintenance, bond retirement, 
interest and part of the improvements, 
but usually a major improvement pro- 
gram requires a bond issue. 

It is believed most desirable for the 
operation and finances to be kept sepa- 
rate from the rest of the city govern- 
ment. At best, the water department 
is a public utility and not a govern- 
ment function. It is entitled to receive 
compensation for all service which it 
renders, both public and private, and 
in justice to the water customer, it 
should receive it. The water depart- 
ment cannot equitably collect money 
from one body of citizens and make 
donations to another, and perhaps dif- 
ferent, group of citizens. Although the 
people must use water, and pay for 
it directly or indirectly, the benefits 
which they may individually derive 
from public schools, parks, streets and 
other city departments may not be— 
and, in fact, seldom are—in the same 
ratio as their water bills. The bene- 
fits from the activities of other depart- 
ments of the city government are more 
correctly reflected in taxes than in wa- 
ter bills. 


W. C. Morse 


Supt., Water Dept., Seattle, Wash.; died 
Sept. 21, 1949. 


In approaching the subject of the di- 
version of water works funds, a wide 
divergence of opinion is encountered. 
One school of thought believes that any 
municipally owned utility should be run 
at the least possible cost, with the rates 
so regulated that the revenues will 
cover the bare cost of operation, includ- 
ing interest, servicing of bonds and 
depreciation. Ii there is any surplus 
above the amount required for opera- 
tion, the rates should be reduced. 

Another school of thought holds that 
a utility which is municipally owned 
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should be handled exactly in the same 
manner as though privately owned, 
with all surplus over and above the 
cost of operation—including interest, 
taxes, depreciation and bond retire- 
ment—being returned to the general 
fund, just as if it were a dividend to 
owners of a privately owned utility. 

Generally speaking, if rates are es- 
tablished to provide only the bare cost 
of operation, including depreciation 
and debt servicing, the water depart- 
ment has difficulty in getting sufficient 
revenues to permit extensions, bet- 
terments and replacements, with the 
normal result that the utility is unable 
to progress and to take advantage of 
many opportunities to reduce operating 
costs. 

Seattle operates under the second 
plan, but the city charter provides that 
“The transfer of surplus funds from a 
city-owned public utility, or the col- 
lection of any tax from such utility, 
shall not be permissible until ample 
provision has been made for the servic- 
ing of the debts and obligations of the 
utility, and for necessary betterments 
and replacements, for the current 
year.” 

The Washington State Supreme 
Court has held (55 Wash. 86) that 
in its proprietary position, a city (Spo- 
kane) had the right to raise water rates 
so long as they were not exorbitant. 

If rates are set to produce revenue 
sufficient to carry the department in all 
its phases and still leave funds for di- 
version to the general fund, there can 
be no objection at all to such diversion, 
from the department’s standpoint. In 
this instance, what really happens is 
that the department simply becomes a 
collection agency for a “hidden tax” 
which is a part of the water rate and is 
paid by the water customer. 

The freedom to establish rates is 
sharply curtailed by the desire to keep 
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water rates in any particular city on a 
competitive basis with other cities of 
proportionate size in the surrounding 
area. 

In Seattle, the diversion of water 
department funds was first put into 
effect by an exceptionally heavy occu- 
pation tax of 6 per cent on gross rev- 
enues received from customers within 
the city. 

The next tax of real moment was the 
so-called sewer service tax, which was 
determined upon by the city council as 
necessary because at that particular 
time, 1938, warrants of the city, other 
than those of the water department and 
the light department, were carrying a 
sharp discount. In order to bolster the 
general fund revenues by a considerable 
amount, it was decided to raise approx- 
imately $576,000 a year through an in- 
crease in water rates to cover a sewer 
service charge. It was determined by 
calculation that this amount of excess 
revenue could be obtained by raising 
the rates approximately 38 per cent on 
an average and the new rates were put 
into effect in July 1938. 

This sewer tax diversion was antici- 
pated to last for only two years, but, 
as is quite common with a tax once es- 
tablished, it is difficult indeed to return 
to the former status, and the sewer 
service tax is still in force. 

Year by year as revenues increased, 
the net profit of the department rose 
considerably, even after the diversion 
of $576,000 was made to the general 
fund. Of course, this fact did not es- 
cape the attention of the city council, 
and additional diversions were made. 
As a result the department became 
afraid that the division of profit be- 
tween it and the general fund would 
be such as to leave the department with- 
out sufficient funds to pay for the nec- 
essary extensions and betterments on a 
cash basis. 
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It was finally agreed that a formula 
should be worked out permitting the di- 
version into the general fund of an 
amount equivalent to 38 per cent of the 
revenue which would have been raised 
without the addition of the 38 per cent 
increase in rates. This percentage re- 
duces to 27$ per cent of the surplus 
shown by the department over and 
above its operating and financial re- 
quirements and after deducting the 
$576,000 from the surplus. 

For the past several years this for- 
mula has worked out in a very satis- 
factory manner because it gives to the 
general fund just slightly more than 
is brought into the department by the 
increase in rates and still leaves the 
department with only slightly less sur- 
plus to plow back into the system than 
it would have had if there had been no 
diversion and no increase in rates. 

It was possible for Seattle rates to 
be raised, as they were in 1938, with- 
out increasing the selling price of the 
water to an amount beyond that paid 
in other cities and towns of the North- 
west, and Seattle’s domestic rates now 
are very largely parallel with rates 
charged elsewhere. 

The diversion of a portion of its earn- 
ings to the general fund of the city has 
worked no hardship upon the Seattle 
water department. During 1948 the 
department paid into the general fund 
$1,023,483.47, divided thus: city utility 
tax, $116,768.09; general fund serv- 
ices, $45,030.00; sewer service tax, 
$576,000.00 plus $285,085.38 as a spe- 
cial assessment. The department also 
paid a state utility tax of $71,394.55, 
making a grand total of $1,094,878.02, 
or 34.25 per cent of gross income paid 
out for taxes and special assessments. 
In the past ten years there has been di- 
verted to the general fund of the city 
$9,230,000, or 32.67 per cent of the 
gross revenue of the water department. 
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This diversion was entirely covered 
by the increase in rates, which was de- 
signed to raise funds for general city 
purposes but was actually nothing more 
than a collection made by the water 
department for the general fund. 


Hidden Diversions 


Many diversions can be made from 
water department funds by under- 
allowance for parks, fire hydrants, 
street flushing, municipal buildings and 
general municipal purposes. Diver- 
sions of this nature are harder to seg- 
regate and show directly as costs to 
the department than are straight trans- 
fers of water department funds to the 
general fund. 

The department should constantly 
insist that hidden diversions of this 
tvpe be avoided. It is far better for 
the department and much better busi- 
ness accounting if prescribed rates ap- 
ply to all users. If, as a result of 
charging certain fixed rates for water 
used for municipal purposes, there 
should be an addition to the net profit 
of the department beyond its require- 
ments, then either a direct diversion to 
the general fund or a reduction in 
rates can be made. Certainly no city 
department charged with the actual 
amount of water used will let it run to 
waste as it will inevitably do if water 
costs the department nothing. 

Another side of the picture is the 
fear expressed by some that the free- 
dom to divert water department funds 
into the general fund is a standing in- 
vitation to increase rates in order to 
obtain more money for general mu- 
nicipal purposes. This fear may some- 
times be well founded, but in the back- 
ground is the protection afforded to the 
people by the right of initiative, which 
will always be a safeguard against the 
establishment of unjustifiable practices 
in the diversion of department funds. 
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Municipal Water Use in the United States 
By W. B. Langbein 


A contribution to the Journal by W. B. Langbein, Hydraulic Engr., 
U.S. Geological Survey, Washington, D.C. This analysis of water 


use in American municipalities is based on data presented in the U.S. 
Public Health Service “Inventory of Water and Sewage Facilities in 


the United States, 1945,” 


CCELERATING demands for 
water by cities are beginning to 
add up to a significant load on the wa- 
ter resources of the United States. In 
many parts of the country, the total use 
of water—stepped up during the war, 


when new loads were thrust upon old ' 


systems of supply—is reaching physi- 
cal or economic limits. Although fig- 
ures are not available, there is sub- 
stantial evidence that the domestic and 
industrial use of water has increased 
still further since the war. Water for 
life and health, as served by the water 
works industry, doubtless should have 
the highest claim on the nation’s water 
resources. Evidence indicates that the 
use of water by municipalities tends 
to show a greater rate of increase than 
all other uses. Many areas of conflict 
between competitive uses of water may 
therefore be expected as the demands 
for water for all purposes continue to 
increase. 

Lack of data has been a handicap in 
appraising the magnitude of water uti- 
lization. Recently, however, two useful 
compilations have been published. One 
is the A.W.W.A. “Survey of Operating 
Data for Water Works in 1945” (1). 
The second is the U.S. Public Health 
Service “Inventory of Water and Sew- 
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age Facilities in the United States, 
1945” (2). Although these two re- 
ports are incomplete, because data are 
either inaccurate or are missing for a 
large number of cities, the available in- 
formation, supplemented by estimates 
when needed, shows that in 1945 over 


TABLE 1 


Comparison of Population and 
Water Use Increase 
Item 1890* 1945t 


No. of water works 1,878 15,400 
Population served 22,800,000 94,390,000 
Per cent of U.S. 


total 36 71 
Avg. per cap. use— 
gpd. 90 127 
Total estd. U.S. 
use—med. 2,050 12,030 


* Based on Turneaure and Russell data (3). 
+ Based on analysis of U.S.P.H.S, inventory (2). 


70 per cent of the people of the country 
lived in communities served by public 
water supplies. [Every day these water 
supply systems furnished an average of 
12 bil.gal. of water for domestic, mu- 
nicipal and industrial needs. 


Comparative Statistics 


Table 1 shows a sixfold increase in 
total water use from 1890 to 1945, com- 
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pared with a twofold increase in the 
population of the country and a four- 
fold increase in population served by 
public supply systems. 

The American people are accustomed 
to the liberal use of water, and its con- 
sumption is increasing, along with the 
trend toward urbanization, in order to 
meet the needs of increased industrial 
production and improved health stand- 
ards. More families than ever before 
in the United States have bathrooms 
and washing machines. New water- 
using devices, such as automatic dish- 
washing machines and garbage disposal 
fixtures, are appearing in the kitchen 
in increasing numbers. Industry de- 
mands more water for expanding pro- 
duction and also uses more water per 
unit of product to achieve greater effi- 
ciency of operation. Air conditioning 
of factories, offices and stores is quite 
common. <A generation ago 100 gpd. 
per person was considered a fair aver- 
age for the use of water in American 
municipalities. But the increased use 
of water in homes and factories and 
for street cleaning and lawn sprinkling 
has raised this figure to a general aver- 
age of 127 gpd., and to more than 300 
gpd. in many of the western com- 
munities. 

In addition to the increase in per 
capita use, the most striking part of 
Table 1 is the near doubling of the per- 
centage of the population served. A 
portion of this increase is due to the 
general long-term trend toward urbani- 
zation (in 1890, 28 per cent of the pop- 
ulation lived in communities of 10,000 
inhabitants or more, in contrast to 48 
per cent in 1940), but another signifi- 
cant factor is the development of water 
works in a host of small communities. 
So large has the number of plants be- 
come that the average output of water 
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works has actually decreased from 1.1 
mgd. in 1890 to 0.8 mgd. in 1945, de- 
spite a marked increase in the capacity 
of nearly all plants existing in 1890.* 

Analyzing the sixfold increase in ag- 
gregate demand since 1890, it is found 
that the increase in total population rep- 
resents a factor of 2.1; the increase in 
percentage served, a factor of 2.0; and 
the increase in per capita use, a factor 
of 1.4. 


1945 Output 


A state-by-state summary of the ag- 
gregate output of water by municipal 
water systems, as obtained from the 
two sources previously cited, is given 
in Table 2. 

The last column of Table 2 gives the 
per capita use of water in each state. 
The per capita use of water in indi- 
vidual cities varies greatly from the na- 
tionwide average of 127 gpd. for rea- 
sons which are not always apparent but 
which probably reflect one or more of 
the following causes: [1] inaccurate 
data; [2] portion of production sold at 
flat rates (most common in areas of 
abundant supply) ; [3] variation in per 
capita income and living standards; 
[4] development of private supplies 
by industry; [5] size of city; and [6] 
variation in extent of lawn sprinkling. 
The last is widespread in some western 
cities, especially Boulder City, Nev., 
where the per capita use is over 500 
gpd. Some western communities, how- 
ever, use ditch irrigation diverted from 
farm canals. Small-unit evaporating 


* Almost 80 per cent of the U.S. communi- 
ties served by public water supplies have a 
population of less than 2,500 persons. Con- 
sequently, when a simple arithmetic average 
of plant output is taken, the figure obtained 
is substantially affected by this preponder- 
ance of small communities.—Ed. 
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coolers are also a factor in the arid 
regions. 


Effect of City Size 


The size of city appears to be espe- 
cially important since the per capita 
use for small communities tends to be 
less than for large communities, as in- 
dicated by Table 3. 

Table 2 shows that, of the total num- 
ber of water supply units, 66 per cent 
obtain their water from wells; 24 per 
cent, from streams, lakes or reservoirs ; 
and 10 per cent from springs. For 


TABLE 3 
Relation of Size of City to Per Capita Use 
Avg. Per 
Capita 

Use 
Population gpd. 
500 60 
1,000 85 
5,000 135 
10,000 140 
50,000 140 
100,000 140 


volume of water used, however, the 
figures for ground water and surface 
supplies are reversed: 24 per cent of 
the volume is derived from wells; 74 
per cent from streams, lakes or reser- 
voirs ; and only 2 per cent from springs. 
The explanation may be found in the 
average size of the plants: those with 
wells as a source have an average out- 
put of 0.28 mgd.; those with streams, 
lakes or reservoirs as a source, 2.8 
mgd.; and those with springs, 0.16 
mgd. 

The greater volume of surface water 
used is due almost entirely to the fact 
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that large cities, such as New York, 
Chicago, Philadelphia and San Fran- 
cisco, use river and lake water almost 
exclusively. The smaller communities 
—greater in number—are likely to find 
wells and springs more economical of 
development and operation, and the 
supplies are sufficient for their needs. 

The total production of water by wa- 
ter works in 1945 averaged 12,000 
mgd., equivalent to 13,200,000 acre-ft. 
per year. Although this amount is far 
less than that consumed for irrigation 
(40,000,000 acre-ft.), municipal use 
now represents an important compo- 
nent of water utilization in this country. 

The ultimate demand for water in a 
growing nation like the United States 
is not yet in sight. Even more liberal 
use of water in homes and factories in 
the next generation can be expected, as 
well as a larger population and, to a 
lesser degree than heretofore, an ex- 
tension of public water supply systems 
to areas not yet served. By making an 
adequate evaluation of the supplies 
available in areas of present and po- 
tential development, a long step can be 
taken to meet the demand and avoid 
shortages. 
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As in most glaciated states, Indiana 
has a relative abundance of ground wa- 
ter, sufficient to meet most of its do- 
mestic and industrial needs. This 
statement is not strictly true for areas 
in the southern part of the state which 
are unglaciated, but, generally speak- 
ing, Indiana has been faced with few 
critical water supply shortages. In re- 
cent years, however, some communities 
have been finding it increasingly diffi- 
cult to keep pace with the additional de- 
mands for ground water. Not only has 
the population increased rapidly during 
the past decade, but new industrial 
processes are requiring larger and 
larger quantities of cool water. There 
is also an increased need of ground wa- 
ter for air-conditioning purposes, and 
for domestic use in rural areas now 
served by electricity. Because of these 
facts, coupled with reports and rumors 
of a diminishing water supply and 
the lowering of ground water levels 
in the state, the public has been made 
to realize that some action may be nec- 
essary to conserve and safeguard this 
vital resource adequately. 

Only in recent years has the public 
expressed concern over its water re- 
sources, and not until 1947 did Indiana 
attempt to control or regulate the use 


Current Developments in Ground Water Law 


Panel Discussion 


A panel discussion presented on May 31, 1949, at the Annual Confer- 
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of ground water by legislative action. 
Indiana became a state in 1816, but until 
1947 common-law rights governed all 
litigation over the use or diversion of 
ground water. The eighty-fifth Gen- 
eral Assembly, however, sensing an 
aroused popular sentiment against the 
practice of wasting water resources, es- 
pecially for air conditioning, took ini- 
tial steps to control the use of ground 
water in the future. A bill was intro- 
duced prohibiting the withdrawal of 
more than 200 gpm. of water from the 
ground for cooling purposes unless 
such water was returned to the ground 
or circulated through cooling towers or 
other devices and reused, or a permit 
was obtained from the Indiana Dept. of 
Conservation to do otherwise. Before 
the bill was finally passed, it was 
amended to restrict the withdrawal of 
more than 200 gpm. of water from the 
ground for use in air conditioning or 
cooling of air only, and did not apply 
to the use of ground water for other 
types of cooling. It was not the intent 
of the legislature to pass a drastic meas- 
ure on the subject, but one which would 
serve primarily as an initial step in fo- 
cusing the public’s attention on the 
need for future control of the use of 
ground waters and for water conser- 
vation. 

The law as passed in 1947 provided 
no penalty for violation of its provisions 
nor was any money appropriated for 
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administering it. For these reasons, 
and also because of the fact that the law 
restricted the use of ground water for a 
specific purpose and hence raised a 
question of constitutionality, no at- 
tempt has been made to enforce it 
vigorously. It has served its purpose, 
however, in arousing the public and 
making it more water conservation con- 
scious. 


Proposed Legislation 


A bill was introduced in the 1949 
legislature which would have repealed 
the 1947 law and would have placed a 
control on the future use of ground wa- 
ter not only for air conditioning but 
also for all other purposes. Under the 
provisions of this bill, the Indiana Dept. 
of Conservation would have the au- 
thority to determine and describe areas 
of the state where the withdrawal of 
ground water exceeds or threatens to 
exceed the natural replenishment of 
such waters. The department could 
designate as critical those areas in 
which: [1] ground water levels had 
been on a decline during a prior five- 
vear period; [2] the average quantity 
of water being removed amounted to 80 
per cent or more of the average annual 
quantity of water being returned to the 
ground by natural and artificial means ; 
[3] the average annual quantity of wa- 
ter being removed from any individual 
water-bearing stratum exceeded 85 per 
cent of the average annual quantity of 
water being returned to the same stra- 
tum; or [4] the water being removed 
from the ground for purposes other 
than drinking and sanitation was in 
such quantities that the health and wel- 
fare of the area was being endangered. 

In areas pronounced critical by the 
department, it would be unlawful for 
“any person, firm, corporation, associ- 
ation or governmental agency, except 
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public water utilities, privately or pub- 
licly owned, engaged in supplying water 
to the residents of any city, town, vil- 
lage or public institutions for ordinary 
drinking and sanitation purposes, to 
withdraw or use for any purpose 
ground water in quantities in excess of 
100,000 gpd., in addition to the quan- 
tity any such person, firm, corporation, 
association or governmental agency 
shall be using at the time the order pro- 
nouncing the area as critical becomes 
effective, unless such person, firm, cor- 
poration, association or governmental 
agency shall first obtain a permit from 
the Department to withdraw or use a 
greater quantity.” 

The bill also placed restrictions on 
flowing wells with an output over 10,- 
000 gpd. Further, it provided that, in 
granting a permit, the department could 
impose such conditions or stipulations 
as might be necessary to conserve the 
ground waters of the area and prevent 
their waste, exhaustion and impair- 
ment. The department might also re- 
quire the user to return water to the 
ground through wells, pits or spreading 
as a condition for issuance of a permit. 
The bill as written provided a pen- 
alty of not less than $25 nor more than 
$500 for any person, firm or corpora- 
tion violating its provisions. 

The above bill was passed by the 
state senate with one dissenting vote 
and was reported out favorably by the 
Natural Resources Committee in the 
house. Because it was introduced at a 
late date, there was insufficient time for 
it to be acted upon by the house and it 
failed to become law. There was very 
little opposition to it, however, and 
many of the senators and representa- 
tives with whom the author discussed 
the bill felt that it was needed and 
should be enacted. 
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This bill would be much easier to 
administer than the present law, since 
it would apply only to areas declared 
critical by the department and not to 
the state as a whole. It would require 
much less policing, and, as it carries a 
penalty, it would be much easier to en- 
force. Water users, well drillers and 
the general public have reacted favor- 
ably to the present law, although, as 
stated before, it is limited in scope and 
was not intended to establish a tight 
control over ground water resources. 

Although the data collected during 
the past several years by the Indiana 
Dept. of Conservation and the U.S. 
Geological Survey indicate that ground 
water levels in the state show no serious 
decline, with the possible exception of 
a few areas, it is felt that additional 
legislation is needed to safeguard the 
present supplies properly for future 
generations. It is the considered opin- 
ion of the author that either the above 
bill or an amended version of it will be 
enacted into law by the General As- 
sembly at its next session and that a 
law of this type will meet the state’s 
needs for some time, at least until a 
more accurate appraisal is made of its 
ground water resources. 


George S. Knapp 


Chief Engr., Div. of Water Resources, 
State Board of Agriculture, Topeka, Kan. 


N 1945 the Kansas legislature passed 

a general act relating to the appro- 
priation of both ground and surface 
water. The act provides that every 
person intending to acquire an appro- 
priation right to any of the waters of 
the state for beneficial purposes, other 
than domestic use, may do so only by 
making application to the chief engi- 
neer of the Div. of Water Resources 
for a permit. Applications containing 
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the information specified are given a 
priority number and thereafter exam- 
ined. If found defective, inadequate or 
insufficient, the application is returned 
for correction but retains its priority of 
filing. 

All applications made in proper form 
which contemplate the use of water for 
beneficial purposes will be approved if 
the proposed use does not conflict with 
an existing use and does not prejudi- 
cially and unreasonably affect the pub- 
lic interest. Upon approval of the ap- 
plication, the applicant is authorized to 
proceed with the construction of the 
works and otherwise to perfect the 
proposed appropriation. When such 
works have been completed and the wa- 
ter has actually been applied to the 
proposed beneficial use, as provided in 
the approval of the application, an ex- 
amination is made of the project. If 
it is found that the works have been 
completed and the appropriation right 
has been otherwise perfected, a certifi- 
cate of appropriation is issued. This 
certificate is intended to grant a con- 
tinuous right to use the water for a 
definite beneficial purpose and at a 
definite location, subject to prior rights. 
The statute provides that the right of 
the appropriator to the use of the water 
shall terminate when he ceases for three 
years or more to employ it for the bene- 
ficial purposes authorized in the certifi- 
cate. 

This legislation was enacted to super- 
sede the English common law (adopted 
by the first territorial legislature of 
Kansas in 1855) under which Kansas 
courts have held that the owner of 
land may appropriate underground wa- 
ter for any use and in any amount with- 
out reference to its effect upon his 
neighbor's land or supply of water, but 
that he could not thus destroy or dimin- 
ish the flow of surface water to the in- 
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jury of a riparian owner except by con- 
demnation proceedings (City of Em- 
poria v. Soden, 25 Kan. 588). The 
state supreme court has also held 
(State, ex rel., v. Board of Agriculture, 
158 Kan. 603) that an owner of land 
owns its surface and underground wa- 
ter by the same title as he owns the 
land itself. 

The Appropriation Act of 1945 rec- 
ognizes the right of any common-law 
owner by providing that the chief engi- 
neer of the Div. of Water Resources 
shall proceed to gather information es- 
sential to the proper determination of 
vested rights of all parties using water 
for beneficial purposes other than do- 
mestic at the time the act became effec- 
tive, June 28, 1945. 

The change from the common law is 
intended to be accomplished by provid- 
ing in the act that: “If any appropria- 
tion, or the construction and operation 
of authorized diversion works results 
in an injury to any common-law claim- 
ant, such person shall be entitled to due 
compensation in a suitable action at 
law against the appropriator for dam- 
ages proved for any property taken. 
An appropriator who has acquired a 
valid right under this statute may pre- 
vent, by injunction, a subsequent diver- 
sion by a common-law claimant of pri- 
vate rights without being required to 
first condemn possible private rights. 
An appropriator shall have right to in- 
junction relief to protect his prior right 
of beneficial use as against use by an 
appropriator with a later priority of 
right” (82a-716, 1947 Supplement to 
General Statutes of Kansas, 1935). 
This provision constitutes, in effect, a 
form of condemnation of unused or as- 
sumed common-law rights of either 
kind. 

A judicial construction of this act has 
not yet been made; however, there is 
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now before the Kansas supreme court 
a case to test these provisions as they 
apply to the appropriation of water 
from a stream made under a permit 
from the chief engineer of the Div. of 
Water Resources.* 


Application of Doctrine 


The application of the appropriation 
doctrine to ground water raises a num- 
ber of questions, among which is 
whether the rule of priority of right 
can be applied to ground water as it 
has been to surface water. It is difh- 
cult to do so because the available 
quantity of ground water does not fluc- 
tuate rapidly from day to day as stream 
flow does. Even if it moves in well 
defined channels, ground water con- 
stitutes essentially a reservoir and not a 
stream. Its surface is drawn down 
slowly with use, and the supply is re- 
plenished slowly. It is only the earli- 
est appropriators from surface streams 
who enjoy their full measure of water 
in all years. The remainder receive 
their appropriation on a fewer number 
of days, depending on the relative pri- 
ority of their appropriations. The last 
appropriators may be entitled to water 
only during the few days from time to 
time when the stream may be almost at 
flood stage. In applying the appropria- 
tive doctrine to ground water, it is nec- 
essary to determine the quantity which 
may be withdrawn each year, and from 
year to year, without depletion of the 
reservoir. Those users whose aggre- 
gate appropriations fall within this 
limit become, together, a preferred 
group which receives a full supply each 
year, whereas the later, would-be ap- 
propriators are denied any part of the 
water supply. If there is considerable 
ground water recharge in an area, sub- 


* The act has since been held constitutional 
(State, ex rel., v. Knapp, 167 Kan. 546). 
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stantial use can be made of such a res- 
ervoir without materially lowering the 
water table or gradually exhausting the 
supply. A very different situation ex- 
ists in portions of the High Plains ex- 
tending from western Nebraska through 
Kansas and into the Panhandle of 
Texas. In western Kansas, in deposits 
of the Pliocene and Pleistocene age 
there are saturated sands and gravels, 
in some places to a thickness of more 
than 600 it. The quantity of water in 
storage is enormous, but in that sub- 
humid area the recharge for practical 
purposes is almost nil. 

The problem of the administration of 
ground water laws in areas such as 
these was summed up in 1948 by Carl 
G. Paulsen, Chief, Water Resources 
Branch, U.S. Geological Survey, in 
these words: “Eventually a decision 
must be reached as to how long the 
stored water should be made to last 
and how it should best be developed. 
The problem is one for the economists, 
statesmen and philosophers, more so 
than for the engineers. To make the 
decisions and to devise and enforce the 
necessary laws will be an exceedingly 
difficult problem.” 


Howard T. Critchlow 

Director, Div. of Water Policy & Supply, 
State Dept. of Conservation and Eco- 
nomic Development, Trenton, N.J. 


Under the new state charter, reor- 
ganization of the Executive Dept. in 
New Jersey has resulted in the con- 
solidation of the Dept. of Conservation 
and the Dept. of Economic Develop- 
ment into the Dept. of Conservation 
and Economic Development. This 
agency is divided into five sections, 
one of which is the Div. of Water 
Policy and Supply. The latter has 
control over the public and potable wa- 
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ter supplies of the state under laws 
which were passed in 1907 for surface 
waters and 1910 for underground wa- 
ters. The division and its predeces- 
sors have rendered 685 decisions under 
these laws. Decisions are subject to 
review for reasonableness, legality and 
form, and several have been brought 
before the courts, in nearly all cases the 
decisions being sustained. No part of 
the statutes has been declared uncon- 
stitutional. It is believed that decisions 
have been fair and equitable and in the 
public interest. 

The general procedure is to allocate 
the waters on application, after hear- 
ing and on proof of [1] public neces- 
sity, [2] noninterference with existing 
water supplies, [3] protection of the 
supply from contamination by means of 
proper filtration or treatment and [4] 
protection of the dry-weather flow of 
the stream so as not to cause unsanitary 
conditions ; it is also required that the 
appropriation shall not otherwise cause 
undue injury to public or private in- 
terests. 

In 1947 the legislature extended the 
state’s control of ground waters to cover 
private, domestic and industrial use by 
enacting Chapter 375, which became 
effective July 1, 1947. This law gives 
the Div. of Water Policy and Supply 
authority to delineate from time to time 
areas of the state where the diversion 
of subsurface and percolating waters 
exceeds or threatens to exceed the nat- 
ural replenishment of such waters. Un- 
der this legislation, two so-called “pro- 
tected areas’ have been established. 
The first includes certain portions of 
Middlesex and Monmouth Counties 
and was established October 6, 1947. 
The second protected area, including 
certain portions of Burlington, Cam- 
den, Gloucester and Salem Counties, 
was established on December 1, 1947. 
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Under this act, thirteen applications 
have been considered, nine of which 
were approved, representing diversions 
from a total of twenty wells with an 
aggregate approved diversion of 12,300 
gpm., or 17.6 mgd. 

In the same year Chapter 377 was 
also enacted, which required parties 
constructing wells in excess of 100 ft. 
in depth to obtain a permit from the 
Div. of Water Policy and Supply. Un- 
der this provision, a total of 1,484 ap- 
plications have been processed, of which 
145 (approximately 10 per cent) were 
for wells diverting 100,000 gpd. or more. 
This law also provides for the licens- 
ing of well drillers. 


Additional Legislation 


Approximately 30 per cent of the wa- 
ter used for public and potable pur- 
poses in New Jersey is obtained from 
wells. Although the use of wells is not 
limited to any particular part of the 
state, most of the public supplies in 
South Jersey are obtained from under- 
ground sources. In connection with its 
duties, the division and its predeces- 
sors have been making investigations 
of the ground water resources since 
1924. About ten years ago the need 
for additional legislation to control the 
use of water from private wells was 
indicated by these studies. It was not 
until 1947, however, that such a law 
was passed, as previously mentioned. 
In certain areas, overdraft was indi- 
cated, as well as pollution of some wa- 
ter-bearing sands by the ingress of salt 
water, particularly in the Pleasant- 
ville area back of Atlantic City and the 
Parlin area at the mouth of South 
River where it enters the Raritan. The 
control over private wells now gives the 
division authority to regulate the taking 
of water where protected areas have 
been delineated. The use of water 
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for air conditioning and cooling is mak- 
ing it necessary to require the water so 
used to be returned to the ground 
through “recharge” wells. This prac- 
tice will permit the use of these valu- 
able resources for cooling purposes 
without permanently diminishing the 
supply. 

Artificial recharge of ground waters 
is being practiced in many localities in 
New Jersey, generally through open 
channels and lagoons excavated in the 
areas overlying the well field. One 
large industrial user obtains a depend- 
able supply of 15-20 mgd. from wells 
located on the shores of a large artifi- 
cial lake. This company, as well as 
another large industrial firm, has re- 
cently obtained permission to construct 
additional wells under Chapter 375, 
Laws of 1947. These grants were 
made after considerable testimony was 
taken in hearings. The grants in- 
cluded specific conditions, however, for 
controlling the situation in the future 
if operation indicates serious inter- 
ference with other supplies and the pos- 
sibility of contamination from surface 
streams believed to be feeding the in- 
take area. 


J. C. Thompson 


Exec. Engr., Water Power & Control 
Commission, State Conservation Depft., 
Albany, N.Y. 


The general control of water supply 
matters in New York State was first 
vested in one of the earlier predeces- 
sors of the present Water Power and 
Control Commission about 1905 and 
has been under the jurisdiction of the 
present commission since about 1927. 
Originally the jurisdiction of the com- 
mission and its predecessors was con- 
cerned only with new and additional 
sources of public water supply involv- 


‘ 
t 
4 
; 
Se 

| 
| 
Ga 


ing the acquisition of land, but, in 
about 1911, this jurisdiction was ex- 
tended to cover all new and additional 
sources of supply even though the tak- 
ing of land was not a part of the project. 
About the same time the commission, 
which previously had been charged with 
making determinations only on possible 
interference between various munici- 
palities engaged in developing or pro- 
posing to develop such new supplies, 
was given further jurisdiction in these 
matters. At present the commission 
must make affirmative determinations 
on each of the following questions be- 
fore it may approve applications pre- 
sented to it: 


1. Are the plans justified by public 
necessity ? 

2. Do they provide for the proper 
and safe construction of all work in 
connection with the proposed project? 

3. Do they provide for the proper 
sanitary control of the watershed of 
the proposed source of supply or for 
the proper treatment of the water? 

4. Are the plans just and equitable 
to other municipal corporations and 
civil divisions of the state affected 
thereby and to the inhabitants thereof, 
with particular consideration being 
given to their present and future neces- 
sities for sources of water supply? 

5. Do the plans provide for the de- 
termination and payment of all legal 
damages, both direct and_ indirect, 
which might be caused by their execu- 
tion? 

With regard to the last question, it 
should be noted that, although the ex- 
isting statutes provide for the payment 
of direct damages, no provision is made 
in the general statutes for the payment 
of indirect damages should they occur. 
The commission must determine 
whether or not such damages are likely 
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to result, and if they may, provision 
for compensation must be made, by spe- 
cial legislation if necessary. 

Upon receipt of an application for 
approval of a project, the commission 
conducts a public hearing and there- 
after may approve such an application, 
modify and later approve it, or re- 
ject it. An application must be re- 
jected if the commission cannot affirma- 
tively answer any of the above five 
questions, either with respect to the 
original plans or to plans revised in an 
effort to make such determinations pos- 
sible. Since the first predecessor of 
the commission originally took jurisdic- 
tion over such matters, approximately 
2,000 applications have been filed with 
and acted upon by the commission. 
Although numerous projects involved 
the development of surface sources of 
water supply, a relatively large per- 
centage was also concerned with the 
development of many types of ground 
water supplies. 


Long Island Conditions 


About 1933 it was first generally 
learned that ground water conditions in 
the four Long Island, N.Y., counties 
were quite serious, with static ground 
water levels 40 ft. or more below sea 
level in certain areas in the western 
part of the island, particularly in Kings 
and Queens Counties (New York 
City). As the island is surrounded by 
salt water, there has been a progressive 
saline intrusion into the wells. Wells 
are the only sources of public water 
supply available to most residents on 
the island, particularly in the easterly 
counties outside of the city, and, as far 
as can be determined, the only water 
which reaches these underlying ground 
water strata is that which actually falls 
on the island itself. This serious low- 
ering of the ground water table has 
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been brought about by almost unlim- 
ited and unregulated pumping from the 
wells in volumes far in excess of nor- 
mally expected usage. Such water is 
consumed not only for domestic and 
sanitary purposes but also for com- 
mercial and industrial uses and for air 
conditioning, the latter rapidly increas- 
ing. 

To cope with the situation and, if 
possible, to save the water-bearing beds 
from absolute destruction, the legis- 
lature has enacted new legislation re- 
quiring the licensing of all well drillers 
in the four Long Island counties. The 
administration of these sections of the 
law was first handled in the office of 
the commission in Albany, but later 
an additional office was established in 
New York City, and at a still later date 
this office was removed to Jamaica, 
Long Island, where it is now located. 
The Jamaica office of the Commission 
is now headed by Arthur H. Johnson, 
whose paper (see p. 1010) gives ac- 
curate and complete information on the 
operation and success of this law. It 
may be noted at this point, however, 
that the administration of the law has 
resulted in much improved conditions 
and in a substantial recovery of the 
ground water level in the most seri- 
ously affected areas. 

Except for control over wells used 
exclusively for public water supply 
purposes, the provisions of the New 
York State laws relating to the con- 
trol and use of wells are restricted in 
their application to the Long Island 
counties only and do not apply to any 
of the remaining 58 counties of the 
state. It appears that the time is ap- 
proaching when it may become neces- 
sary to extend the application of these 
provisions to other areas in which 
critical conditions might occur. With 
this in mind, the commission is con- 
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sidering the possibility of securing ad- 
ditional legislation to permit it to de- 
termine such “critical areas” and to re- 
quire the application of the Long Island 
provisions of the law or some similar 
sections in these areas. At present the 
commission is cooperating with the 
U.S. Geological Survey in appropriat- 
ing funds for studying ground water 
conditions throughout the entire state. 
Certain reports on this subject already 
have been prepared and released, while 
others are now ready for printing and 
subsequent distribution. 
Priorities 

George S. Knapp (see p. 1004) re- 
fers to the Kandas practice of granting 
priorities to certain applicants for the 
use of sources of supply. It is the au- 
thor’s understanding that, to some ex- 
tent, this procedure is also followed 
in other states. In New York, how- 
ever, the trend has been away from 
such a practice, as it is not desired that 
any one municipality be permitted to 
take over rights in any of the state’s 
waters unless such rights are to be 
exercised immediately without undue 
effect on other municipalities or civil 
divisions of the state. Such priorities, 
when granted, are given only to a lim- 
ited extent, and approval by the com- 
mission is made subject to the require- 
ment that constructien work in con- 
nection with any proposed project be 
carried out within a definite period of 
time—generally not more than three 
to five years after the date of the de- 
cision. Unless the works are com- 
pleted within that time or the commis- 
sion sees fit to extend this period, 
approval expires on the date set, and 
renewed approval of the development 
of such a source of supply can then be 
secured only on further application. 
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Arthur H. Johnson 


Assoc. Engr., Water Power & Control 
Commission, State Dept. of Conservation, 
Jamaica, N.Y. 


Long Island, N.Y., is an island 1,401 
square miles in area lying in the At- 
lantic Ocean northeast of Manhattan 
(New York City) and separated from 
it by the narrow East River. Its in- 
habitants number more than five mil- 
lion—one-third of the total population 
of the state and more than 50 per cent 
of the population of New York City. 
Only seven states have a greater popu- 
lation. The residents of the island de- 
pend on wells for their water supply, 
except in certain areas at the west end 
which are supplied by New York City 
from upstate sources. 

In April 1933, Section 521-a of Ar- 
ticle XI of the Conservation Law was 
passed by the New York State Legis- 
lature, placing the ground water re- 
sources of the four Long Island coun- 
ties under the jurisdiction of the Water 
Power and Control Commission. In- 
terpretation of the new law by the 
commission resulted in the policy of 
prohibiting the drilling of any new well 
equipped with a pump having a capacity 
in excess of 69.4 gpm.—equivalent to 
100,000 gpd.—unless the water pumped 
was returned in an uncontaminated 
condition into the ground through some 
approved structure, usually referred to 
as a diffusion well. The law was not 
retroactive on wells put down prior to 
April 28, 1933, and wells to be used 
solely for agricultural purposes were 
exempted. In 1941 fire wells were 
also exempted from jurisdiction by the 
commission, 

From January 1936 to January 1949 
it is estimated that 72 bil.gal. of water, 
or an average of 15 mgd., has been 
returned to the ground through ap- 
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proximately 355 diffusion wells and re- 
charge basins. During the air-condi- 
tioning season of about 100 days, it is 
estimated that 50 mgd. of well water 
is pumped and diffused on Long Island. 

Section 521-b, passed by the legisla- 
ture in July 1935, required the licens- 
ing of all persons engaged in the bus- 
iness of well drilling in the four Long 
Island counties. To date 275 well 
driller’s licenses have been issued. The 
commission does not advocate the ap- 
proval of the driller’s mechanical abil- 
ity as a part of requirements to obtain 
a license. The main purpose of licens- 
ing drillers is to control the with- 
drawal of ground water and to obtain 
information regarding formations en- 
countered, water levels and iest pump- 
ing data. Drillers are required to sub- 
mit a prelitainary report before sinking 
the well and a completion report after 
finishing it, which includes the log and 
other pertinent data. Records of ap- 
proximately 13,000 wells put down on 
Long Island are now on file in the 
Jamaica office of the commission and 
may be inspected by any interested per- 
son. 

At first the law pertaining to diffus- 
ion was looked upon with much dis- 
favor by many of the drillers, but grad- 
ually their views changed. Ata recent 
convention of the New York Section, 
one of the largest drillers operating on 
Long Island spoke highly in favor of 
the law. 


Well Data Obtained 


Under controlled drilling, the com- 
mission has been able to compile well 
data from source records, pertinent to 
the ground water resources of Long 
Island. Such data include: 


1. Location of wells and complete 
well and pump records 
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2. Log of formations 

3. Water levels and water-bearing 
strata 

4. Water temperature, salinity and 
contamination 

5. Location of permeable formations 

6. Correlation for diffusion analysis 

7. Number of operating and non- 
operating wells 

8. Number of metered and observa- 
tion wells 

9. Pumpage statistics 

10. Total industrial pumpage dif- 
fused and not diffused 

11. Quantity of well water diffused 
for air conditioning or other industrial 
use. 

12. Recharge statistics and water 
level fluctuations. 


In recent years pumpage has de- 
creased and water levels have recov- 
ered, as shown by the records of many 
key observation wells. It is believed 
that this recovery is in part, if not 
largely, due to the successful operation 
of the law. 


Ralph J. Bernhagen 


Chief Geologist, Div. of Water, Dept. of 
Natural Resources, Columbus, Ohio. 


The status of ground water laws in 
Ohio can be described rather briefly. 
The Ohio Water Supply Board was 
created by the General Assembly in 
1941 and became the Ohio Water Re- 
sources Board in 1945.* The principal 
duties of the board are to collect, study 
and interpret all available data on the 
waters of the state. The board is pri- 
marily a research organization with a 
minimum of regulatory power. 

In 1945 the law was amended to give 
the board authority to establish rules 

* Now incorporated in the Div. of Water, 
Ohio Dept. of Natural Resources.—Ed. 
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and regulations for the drilling, opera- 
tion, maintenance and abandonment of 
water wells. The main purpose of the 
rules and regulations is to prescribe 
means of preventing the contamination 
of the underground waters of the state. 

The following rules and regulations 
are in effect at the present time. 


In these rules and 
“defective well” 


1. Defective wells. 
regulations, the term 
is used to designate any water well 
drilled, dug or excavated which en- 
counters water containing salt, sulfur or 
other substances which make such water 
unpotable, and which is so constructed 
as to permit the commingling of potable 
and unpotable waters, or a flowing well 
which lacks the necessary devices to con- 
trol the flow of water therefrom. 

2. Acceptable methods for preventing 
the construction of defective wells. The 
construction of defective wells as here- 
with defined is hereby prohibited: 


(a) In constructing a well, if unpot- 
able water is encountered in a stratum 
that lies above a stratum containing pot- 
able water, the well shall be cased com- 
pletely from the surface of the ground 
to the bottom of the stratum containing 
the unpotable water, or deeper if neces- 
sary, and the casing shall be seated se- 
curely and it shall be mudded or cemented 
if this is necessary in order to make a 
tight seal and prevent the entrance of the 
unpotable water into the well or into the 
potable-water stratum. 

(b) In constructing a well, if unpotable 
water is encountered below the potable 
water stratum, such unpotable water shall 
be shut off by properly filling the well 
with heavy mud to a level within a few 
feet of the bottom of the potable-water 
stratum, and sealing the well to the bot- 
tom of the potable water stratum with 
Portland cement concrete. 


3. Acceptable methods for repairing 
defective wells. Defective wells which 
are to be continued in use must be re- 
paired as follows: 
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(a) In a defective well where the un- 
potable water lies above the potable-water 
stratum, the well shall be recased either 
by withdrawing the old casing and re- 
placing it with a new casing of like di- 
ameter or else by inserting a new casing 
of smaller diameter without withdrawing 
the old casing. The annular space be- 
tween the two casings shall be sealed with 
grout. 

(b) In a defective well where the un- 
potable water lies below the potable-water 
stratum such water shall be shut off in a 
manner prescribed in Rule 2 (b). 


4. Acceptable methods for abandoning 
wells. When a well is no longer used it 
shall be capped by acceptable methods 
unless the well has become defective, in 
which case it shall be plugged in a man- 
ner as follows: the well shall, if prac- 
ticable, be cleaned out and then shall be 
properly filled with heavy clay-laden 
fluid or covicrete. 

5. Acceptable methods for completion 
of wells. On completion of the drilling 
operation, the top of the well shall be 
adequately secured against contamination 
at all times. To prevent contamination 
from the surface, the outside casing shall 
extend above the surface of the ground 
to a suitable height so as to prevent the 
entrance of surface water. Where pump 
pits are excavated the wall of the pit 
shall be sealed or cemented and built up 
to a suitable height so as to prevent the 
entrance of surface water. Where pump 
pits are within areas subject to inunda- 
tion by rivers, the pits shall be con- 
structed so that they may be tightly 
sealed to prevent contamination by river 
water. 

6. Flowing wells. Any flowing well 
must be furnished with such mechanical 
appurtenances as will effectively control 
the flow from such well. Any flowing 
well from which water is wasted and 
from which there is no apparent bene- 
ficial use is deemed not only a_ public 
nuisance but is considered to be in vi- 
olation of sound conservation practices. 
Whoever causes or permits waste from 
flowing wells shall be required to take 
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the necessary steps to prevent such waste 
in the manner prescribed by the Ohio 
Water Resources Board. 

7. Use of wells for drainage purposes. 
The use of any well for disposal of sew- 
age or other material considered deleteri- 
ous to the potable underground water is 
prohibited. In the operation of air-con- 
ditioning and cooling systems, water 
which in the cooling process has become 
contaminated shall be treated suitably to 
remove such contamination before being 
returned to an underground aquifer. 
Construction of return wells for the pur- 
pose of recharging underground aquifers 
is encouraged, but shall be in accord with 
techniques recommended by the Ohio 
Water Resources Board and the sanitary 
regulations of the Department of Health. 
If any well is constructed for the purpose 
of returning water to the ground, the 
plans must be submitted in advance to 
the Ohio Water Resources Board and 
approval given therefor. 


Another amendment of 1945 made 
it mandatory for well drillers to submit 
the logs of all water wells drilled in the 
state, except those for farm and domes- 
tic purposes. In 1947 the law pertain- 
ing to well logs was amended to in- 
clude all water wells. 

At present it is believed that there 
will be no additional ground water laws 
introduced for legislative action. In 
the past there has been some discussion 
concerning the appropriation of ground 
water by the state and the regulation of 
the use of ground water. These pro- 
posals have met with a great deal of 
opposition. In certain areas of the 
state, ground water shortages exist as 
a result of overpumpage of the aquifer 
and undoubtedly a measure of control 
is needed. If some form of regulation 
is instituted, however, it will originate 
through the action of local interests 
and probably will be enforced by local 
rather than state authority. 
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Deep Well Pump Testing 


By Frank C. Miramontes 


A paper presented on April 29, 1949, at the California Section Meet- 
ing, Bakersfield, Calif., by Frank C. Miramontes, Pump Test Super- 
visor, Pacific Gas & Elec. Co., San Francisco. 


HE general theory and use of hy- 

draulic and electrical instruments 
to test pumping plants have been the 
subject of many fine articles. The 
matter is also amply covered in text- 
books and in some very excellent 
bulletins prepared by pump and instru- 
ment manufacturers. Hence, this ar- 
ticle will be confined to the specific 
field equipment, methods and practices 
employed by the Pacific Gas and Elec- 
tric Co., in testing the pumps of its 
customers in northern and central Cali- 
fornia. For the same reasons, for- 
mulas will be held to the minimum. 
Wells, as a separate subject, will be 
only partly covered. 

The pump test service was started in 
1923 by what was then the San Joaquin 
Light and Power Co., now a major 
division of Pacific Gas and Electric. 
At present nine two-man crews, stra- 
tegically located from Bakersfield to 
Marysville, Calif., are equipped with 
hydraulic and electrical instruments 
to conduct field tests, all of which are 
made at the customer’s request in the 
form of a signed application. A total 
of more than 70,000 tests have been 
made to date. [ach test involves field 
measurements and notes, a typewritten 
report to the customer (with any rec- 
ommendations needed), and personal 
delivery or a letter of transmittal. The 
letter usually contains power usage fig- 


ures, data on the total amount of water 
pumped and unit cost figures. As the 
work is seasonal, during the summer 
farm irrigation season the crews are 
usually one or two months behind the 
test applications. The company con- 
ducts free tests because a customer 
with inefficient pumping equipment 
will frequently believe that the poor 
perfornfance of the pump and his in- 
creasing power costs are due to im- 
proper electric service or excessive 
rates. 

Essentially, the tests yield reasonably 
accurate, usable information about the 
pumping plant, which the customer can 
employ to maintain minimum pumping 
costs, maximum flow or both. Unless 
the customer represents a large organi- 
zation rather than an individual wa- 
ter works operator or farmer, he can 
usually not obtain this service else- 
where except at considerable cost, if 
at all. More than 6,000 tests are made 
each year, and in 1948 approximately 
5.2 per cent involved water works 
pumps. It is the desire of the company 
to be of maximum service to all classes 
of customers—agricultural, industrial 
or water works. As all but a very few 
of the company’s 50,000 agricultural 
customers have no engineering service 
available, however, the farmer receives 
about 87 per cent of the tests made 
annually. 
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Fic. 1. Test Values for Deep Well Turbine 
Testing Procedure ing them, together with sufficient 


The testing of a deep well turbine in 
its well requires not only proper in- 
struments but a tester with sufficient 
knowledge of the characteristics and 
limitations of these instruments to ob- 
tain maximum accuracy when employ- 


knowledge of pumps, motors and wells 
to interpret the data obtained. In 
order to be of service to the pump 
owner, the tester does not require in- 
struments of laboratory accuracy. The 
time and expense involved in installing 
an orifice, nozzle or weir would seldom 
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be justified, and, unless a great many 
conditions of the individual installa- 
tion were taken into account, these in- 
struments would be no more accurate 
than the pitot type. Figure 1 shows 
schematically the test values for a 
deep well turbine delivering water to 
an elevated tank in a water system. 
Most of the terms are self-explanatory. 
Although the water-bearing stratum 
(there are often several) above the 
standing level may provide insufficient 
water to affect the well water levels 
materially, the falling water it produces 
frequently interferes with water level 
measurements. When the standing 
water level has been measured, the 
pump is started. In some areas the 
pumping level will stabilize in a few 
minutes, while in others it takes hours. 
Readings made while the water level 
is dropping rapidly are generally not 
simultaneous and also the test is not 
sufficiently typical of operating condi- 
tions to be of much use. When the 
level has stabilized, further test read- 
ings are taken. Assuming the speed 
to be relatively constant, figures for 
total lift (pumping level and discharge 
level), capacity (gallons per minute) 
and horsepower input to motor are re- 
quired to determine the overall plant 
efficiency. 

Where the distance to water is very 
small, the water level can often be 
seen and measured with a tape line. 
Usually, however, a sounder tip is 
connected through a reel of flexible 
insulated wire to a voltmeter (or mil- 
liammeter) and a battery, the latter 
being grounded to the pump or well 
casing. The battery voltage is 4.5-45 
v. When the sounder tip is lowered 
until its copper wire touches the water 
surface, completion of the circuit pro- 
duces an indication on the voltmeter. 
The wire is then marked at the refer- 
ence, usually the centerline of the pump 
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head discharge, and the wire is then 


raised and measured with a steel or 


fabric tape. If the tip is lost, a new 
one is readily connected by a hand 
splice and taping. 


Use of Air Line 


Sometimes water falling from an 
upper perforation gives an unsteady 
indication on the meter, and the exact 
point of touching the pumping level 
cannot be determined. In this situa- 
tion an air line can be employed. Also 
there may be so much oil on the sur- 
face that the electric circuit cannot be 
completed. More than 16 ft. of oil 
(bearing leakage) has been found 
above the water in wells, although that 
figure is above average. The lower 


‘specific gravity of the column of oil 


permits it to float on top of the water, 
giving it an upper surface somewhat 
higher than, and a lower surface far 
below, that which would be reached 
by water alone. A reading taken at 
the top of the oil would therefore in- 
dicate a water level somewhat higher, 
and at the bottom of the oil much 
lower, than true hydrostatic pressure 
would produce. Again an air line can 
be employed to provide true water 
levels. Its effective length minus the 
maximum gage reading (converted to 
feet) is the water level. Air lines are 
extremely reliable, provided the effec- 
tive vertical length is known. 

Often the standing water level, but 
not the pumping water level, can 
be obtained with an electric sounder. 
When a permanent air line is in place 
and a satisfactory standing level meas- 
urement with the electric sounder is 
possible, adding the maximum gage 
reading in feet to the standing level 
measurement will provide the effective 
air line length. Checking is necessitated 
by the possibility of breakage or leaks. 
If other means have failed, testers have 
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sometimes lowered an electric-sounder 
line—with the sounder tip removed 
and an open sleeve over the bare wire 
end—down the inside of the column 
(which is free of oil) to obtain the 
standing level and thus determine the 
effective air line length. Unless han- 
dled with great care, for relatively 
short distances, there is danger of 
wrapping the sounder line around the 
tube line or entangling it in a “spider,” 
when such tube line supports are used. 
A portable air line of rubber hose can 
be used in the normal well casing space 
when no permanent air line is avail- 
able. As the length used can, of 
course, be measured while out of the 
well, it is only necessary to raise it 2-3 
ft. after a measurement in the well 
to see if the gage drops an equivalent 
amount, thus indicating that the line 
is suspended free and not coiled up 
at an obstruction. For some hoses, 
stretch may become important when 
over 100 ft. of light air line is used. 
One line of single-ply hose (used to 
reduce diameter) was found to have 
a stretch of 19 ft. at 350-ft. suspension. 
Correction tables which proved fairly 
accurate were prepared for various 
lengths suspended and amounts sub- 
merged. 

The capacity cannot usually be meas- 
ured with the same degree of accuracy 
as other values, but the water level 
sometimes cannot be obtained at all 
because of insufficient clearance be- 
tween well casing and pump column, 
flanged column couplings, a crooked 
well, mud or debris lodged above the 
water level, water level below bowls of 
nearly the same diameter as the well 
casing, or baffles installed around the 
column. The drawdown is a measure 
of the performance of the well rather 
than the pump. 

Discharge head, measured by the 
discharge gage, is generally used rather 
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than discharge level (the vertical dis- 
tance from the pump head discharge 
centerline to the water level of the 
tank), which credits the pump with 
friction losses past the discharge gage 
and also the velocity head. Losses in 
suction pipe, column and head elbow 
are rarely credited, due to inacessible 
gage connection locations when the 
pump is in a well. Accuracy on levels 
is limited only by the accuracy of the 
measuring tape and the pressure gages, 
the latter being periodically calibrated 
on a dead-weight tester. 


Motor Input 


Motor input is measured from the 
speed of rotation of the meter disc and 
from the constant applying to that 
particular meter, multiplied by the con- 
stants of the potential and current 
transformers, if used. Although rules 
require the electric meters to be ac- 
curate only within 2 per cent, the aver- 
age error will be considerably less than 
1 per cent. Motor (and pump) speed 
is measured with a chronometric speed 
indicator or revolution counter and 
stopwatch, either through a hole in the 
motor cover or with the cover removed. 
Centrifugal type tachometers are only 
satisfactory for continuous field use if 
handled very carefully and frequently 
calibrated. The voltage and current 
are measured at the switch box, gen- 
erally using a split-core volt-ammeter. 
The voltage between phases is meas- 
ured to determine if the motor is re- 
ceiving proper potential, and the volt- 
age to ground is checked to deter- 
mine if any conductors are accidentally 
grounded. Current measurements show 
any possible current unbalance. A 
small current unbalance is relatively 
unimportant and may be due to voltage 
unbalance caused by a _ single-phase 
load on the same transformer bank 
which supplies the motor. Serious 
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unbalance may mean damaged motor 
windings or an improper rewinding 
job and should be investigated further 
to forestall later burnouts, as well as 
to reduce energy losses. Calculation 
of horsepower or kilowatt input from 
voltage, split-core ammeter readings 
and estimation of the power factor is 
only relatively accurate and should be 
used merely for rough measurements 
or when the wattage cannot conven- 
iently be directly measured. 


Capacity Measurement 


Capacity is measured with a pitot 
type instrument, either the Collins flow 
gage or the Hall tube described later. 
With a good piping arrangement, read- 
ings approach an accuracy of 3 per 
cent. Figure 2 shows, at the top, a 
sectional view of a Collins flow gage 
in a pipe. It can be moved to meas- 
ure the velocity at any point across the 
diameter and during such movement 
has a constant area in the pipe so that it 
does not cause changes in velocity dis- 
tribution. The Collins tube measures 
velocity by converting the water veloc- 
ity (Il), in feet per second, into head, 
in feet. One orifice faces upstream and 
produces a pressure equal to static 
pressure plus the head due to velocity 
(h,). The other orifice faces down- 
stream and produces a pressure equal 
to static pressure minus the head due 
to velocity (h,). In the latter instance, 
all of the velocity is not converted, 
hence the constant k, used in the fol- 
lowing formulas: 


In Fig. 2, D is the inside pipe diameter 
and Fe, the inside pipe radius. 
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Readings taken with the water ma- 
nometer connected to this tube do not 
depend on measurements of static head, 
but the distance between water levels 
in the glasses is equal to nearly twice 
that due to the head produced by one 
orifice alone. The scale used to read 
velocity is therefore marked accord- 
ingly. The specific gravity of the wa- 
ter does not affect the velocity read- 
ings. Obtaining average velocity by 
multiplying centerline velocity by a 
constant is an extremely rough method, 
particularly with the lengths of pipe 
available at most pumping plants. It 
has been found that if fairly uniform 
velocity distribution exists (as shown), 
the average of velocities measured at 
two locations 0.707R from the center 
on either side of the pipe center will 
give results of reasonable accuracy. 
The tube is reversible, two readings are 
taken in each position and the average 
velocity is the average of four readings. 
This reversal will show up, by un- 
balance, any orifice stoppage or air 
pocket. The center velocity, although 
not used in the calculations, is also 
measured to give an idea of the shape 
of the velocity distribution curve and 
thus to decide whether a two-point, 
three-area or five-area traverse should 
be used. For greater accuracy, read- 
ings may be taken at three points on 
each side of center, as shown at Fig. 2 
(a), right. These points are in three 
annular rings of equal area and the 
points are located, not at the midpoint 
of the ring, but so that each point 
separates the ring itself into two equal 
areas. For greater accuracy, five areas 
(five points on each side of center) may 
be used. If required, readings can also 
be taken at an axis normal to the above 
points (as indicated by the dots in Fig. 
2, right). The axes need not be verti- 
cal or horizontal, but at the best angles 
to survey the velocity distribution of 
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Fic. 2. Collins Flow Gage With Water Manometer 


the pipe. For a three-area traverse, the 
reading points are at distances 0.204D, 
0.354D and 0.456D, on either side of 
center. Five-area traverse readings are 
at 0.158D, 0.274D, 0.354D, 0.418D and 
0.474D. Distances are given as func- 
tions of D because pipe tables and meas- 
urements generally list diameter in- 
stead of radius. With small pipes, 


care must be taken to keep the orifice 
out of the bushing or pipe wall. 

The velocity scale is based on V = 
V2gh, but h represents nearly twice 
the A of an ordinary pitot tube (see 
Fig. 2). Capacity, in gallons per min- 
ute, equals k, 2.45 D*V. The con- 
stant, k,, is determined by calibration 
for various pipe sizes and includes the 
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correction k, and the partial effect of 
the tube area in the particular pipe size 
manometers are used, and for velocities 
used. For lower velocities, 3- and 4-ft. 
above that of the latter, a vertical mer- 
cury manometer is employed. Pipe 
sizes below 3 in. are not desirable. 
Tubes are in 2-ft. and 3-ft. lengths in 
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distribution. It is obvious that read- 
ings taken in the discharge pipe right 
next to the pump head will have a 
greater than normal error, which would 
be true even if three or five points were 
used. At 10 diameters past the head 
and at least 2 diameters ahead of the 
next obstruction, a two-point or three- 


Inclined Mercury Manometer 
(Vertical component of scale used for A) 
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Fic. 3. Hall Tube Connected to Mercury Manometer 


the ;'g-in. size and in lengths up to 10 
it. or more in larger sizes. Depending 
on the tube diameter used, }- or 3-in. 
I.P.S. (“Iron Pipe Size’ standard) 
holes are tapped in the pipe. 

Figure 2(a) shows the plan and ele- 
vation of a typical pump head and dis- 
charge pipe, indicating the effect of the 
elbow and of the shaft tube on velocity 


area traverse will generally be of ample 
accuracy. <A typical example of un- 
balanced velocities produced by an el- 
bow is illustrated in Fig. 2 (b). Figure 
2 (c) shows why it is so difficult to ob- 
tain accurate flow readings past a partly 
closed valve, such as is sometimes used 
to limit pump capacity to a reduced well 
capacity. Although it is theoretically 
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possible to obtain capacity accurately, 
even when a heavy unbalance of veloc- 
ity exists, by taking a great number of 
readings on each diameter and by us- 
ing a great number of diameters or 
axes, this method does not work in 
practice and a more suitable location 
had better be chosen. two-point 
reading, using only a somewhat bat- 
tered length of pipe temporarily con- 
nected to an outlet valve, will provide 
accuracy superior to a hundred tra- 
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in proper hands produce very satisfac- 
tory results. Figure 3 shows a rough 
schematic cross section of a Hall type 
tube in a pipe and connected to an in- 
clined mercury manometer. The tube 
shown has detachable tips covering 
pipe sizes 6-12 in. and, when placed in 
proper position in the pipe, is not moved 
from side to side or reversed. Three 
holes transmit static pressure to one 
side of the manometer, while a number 
of holes facing the direction of flow av- 


Fic. 4. Hall Tube Assembly 


verse readings at a section with heavy 
unbalance. This statement is true of all 
types of pitot tubes, as well as of other 
instruments. 

Approximately one-half of the 50,000 
agricultural pumps, representing 1,000,- 
000 hp. of connected load on the sys- 
tem, are served by the San Joaquin 
Power Div. of the company. In this 
area, the Hall type of pitot tube is used. 
While the two companies were still 
separate, San Joaquin adopted the 
single-reading tube instead of the Col- 
lins tube. Actually both instruments 


erage the heads produced by the veloci- 
ties which vary from side to side of the 
pipe. The San Joaquin Power Div. 
employs a mercury manometer with 
this instrument, the manometer being 
inclined, to increase the differential 
reading. Several small spirit levels are 
attached to the manometer itself. Each 
one, when in turn leveled by adjusting 
screws in the base, provides a separate 
convenient multiplying factor for the 
mercury differential on the incline to ob- 
tain the vertical component. A water 
manometer can, of course, also be used 
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with this tube. Velocity equals k¥2gh, 
k referring to the individual calibration 
of the specific Hall tube used. In prac- 
tice, a scale proportional to vh is used, 
and this reading is multiplied by the 
pipe area, in square inches. Correction 
for the individual tube and the particu- 
lar pipe size and capacity is then made 
by adding or subtracting a value of 
“gpm.” determined by calibration. 
One }-in. I.P.S. hole is required. For 
both the Hall and Collins instruments 
it is important that the pipe at the point 
of velocity measurement be full, carry 
as little air as possible and be free of 
mud or other area-reducing deposits or 
objects. 

Figure 4 shows a Hall! tube connected 
to an inclined mercury manometer. 
Note the shutoff cocks to prevent loss 
of mercury while connecting up, and 
the three valves to remove air from the 
tube. One valve is near each hose bib 
and one is on the main body of the tube. 
Also note the adjustable clamp to posi- 
tion the tube. These parts were omit- 
ted from Fig. 3 for simplicity and clar- 
ity. The adjustable tips are shown at 
upper right. 

A more-or-less standard type of 
pitot tube and water manometer, used 
by the San Joaquin Power Div. for 
pipes over 12 in. in diameter, is shown 
in Fig. 5. With it, readings can be 
taken at three, five or more points on 
either side of center. In other divi- 
sions, various lengths of standard Col- 
lins tubes are used for this purpose. 
A standard type of pitot tube is also 
supplied by Collins for the use of the 
other crews where it is not conven- 
ient to pass the standard Collins tube 
through both sides of the pipe. As few 
water works installations in this ter- 
ritory use pipes greater than 12 in. in 
diameter, these long tubes are employed 
mostly for reclamation and irrigation 
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projects pumping large volumes of wa- 
ter through relatively small lifts. In 
this field, pipe sizes of 4 ft. and capaci- 
ties of 40,000 gpm. are encountered. 
Current meters have measured capaci- 
ties of approximately 1,000,000 gpm., 
representing the discharge of ten low- 
lift pumps. Separate pump capacities 
were determined. Measurements of 
kilowatts, volts and amperes were made 
for each 2,300-v. motor (225-550 hp.) 
and water elevation gages were checked 


Fic. 5. Pitot Tube Assembly 


with a surveyor’s level. The com- 
pany has a hydraulic laboratory at 
Fresno—designed, built and operated 
by the San Joaquin Power Div.—where 
field instruments can be tested against 
orifices, a weir and volumetric meas- 
urement. A motor-driven pump dis- 
charges water through selected pipe 
sizes. E. J. Griffith, Power Engr. of 
the Fresno office, has given considerable 
time to the design, construction and op- 
eration of this laboratory. 

Figure 6 is a photograph of a water 
works plant being tested, using the Col- 
lins flow gage. The test engineer is 
measuring the water level with an elec- 
tric sounder. The Collins flow gage is 
set up for a two-point reading, the re- 
ducer at the pump head and the flange 
(or screw) coupling causing no particu- 
lar water disurbance, so that accurate 
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flow measurement is possible. Because 
the gate and check valves are near the 
sand trap instead of at the pump head, 
the tube can be inserted without pres- 
sure in the pipe. Figure 7 shows the 
electric meter, the disc of which is nor- 
mally timed to measure kilowatt and 
horsepower input. A load analyzer is 
also connected to illustrate its possible 
use when other motors on the same 
meter cannot be shut down. The in- 
struments, from left to right, meas- 
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sponding clips. A potential connection 
to the other conductor completes the 
analyzer connections. If the motor 
cannot be shut down, particularly when 
the voltage is 240 or less, these leads 
can be connected above and below the 
fuses, using rubber gloves, and two 
fuses can then be pulled out during 
power readings. Ordinary care pre- 
vents short circuits during this opera- 
tion. The assistant is demonstrating 
the split-core ammeter on the motor 


4 


Fic. 6. Testing Water Works Pump 


ure volts, kilowatts, power factor and 
amperes. 

The analyzer is self-contained to 600 
v. and 125 amp., in steps, and external 
potential and current transformers eas- 
ily extend the range. With flexible leads 
and test clamp connections, the analyzer 
can be connected to the circuit by re- 
moving from its clip one end of each 
of two fuses and connecting the leads 
to the free fuse ends and to their corre- 


leads at the starter, although the ana- 
lyzer renders this operation actually 
unnecessary. The starter has only two 
thermal relays, the middle conductor 
being unprotected, a matter which will 
be discussed later. 


Pump Test Reports 


The pump test reports emphasize 
total lift, water pumped and _horse- 
power or kilowatt input to motor to de- 
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termine overall plant efficiency. These 
items, with pump speed, are the ele- 
ments of pump and motor performance. 
The yield of the well, expressed as 
“gpm.” per foot of drawdown, is a 
measure of well performance which 
allows comparison with other wells in 
the same area or with the same well at 
other capacities. 

Water temperature, in areas where 
sufficient history is available, gives 
some indication of which strata supply 
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watt-hours per 1,000 gal. of water 
pumped. This ratio is valuable in com- 
paring pumping units on the same sys- 
tem and in estimating power usage for 
new plants. 

When overhauling or new equipment 
is needed, the customer is urged to con- 
sult his pump dealer and well expert 
for final information, as it is not the 
function of the pump tester to recom- 
mend the particular type, size or manu- 
facture of equipment to be installed 


Fic. 7. Electrical Measurements 


most of the water. A change in the 
temperature of a certain well between 
tests may indicate a loss of supply from 
one stratum due to well collapse. The 
use of this information requires con- 
siderable knowledge of the specific area. 
Water temperatures in the company’s 
area of operation vary from 60° to 
100°F. 

A combined index of pump, motor 
and well performance is given by kilo- 


or the specific type of overhaul to be 
performed. 


Special Problems 


As motor and pump manufacturers 
have in general done an excellent job 
of providing information on the routine 
care and maintenance of motors and 
pumps, and as some of the larger water 
works organizations have engineers 
and maintenance men of great experi- 
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ence, only a few brief notes referring 
to special problems will be discussed. 


1. The better the piping arrange- 
ment used for testing, the more ac- 
curate will be the test results. 

2. The ease with which the pitot 
type of tube can be installed, the water 
level obtained and horsepower input 
measured will determine how much 
testing a crew can do for a customer 
in one day’s time. Under difficult 
conditions, only two tests may be made 
per day, while otherwise four to six 
tests are possible. Figure 8 shows two 
methods of discharge pipe layout which 
provide maximum accuracy and mini- 
mum test time to measure capacity. 
Holes for the pitot tube are drilled by 
the test crew about ten diameters past 
the pump, leaving two diameters anead 
of the next fitting. If the pipe is below 
ground, a permanent pit, extending 
across it at least 3 ft. on either side 
(more for pipe above 12-in. diameter), 
to a depth of 6 in. below the pipe bot- 
tom and 3 ft. wide, will allow rapid in- 
strument installation. Where adequate 
room exists, a head of perhaps 10 or 20 
ft. due to water remaining in such a 
pipe is not prohibitive to installation. 

3. Mueller type cocks permanently 
installed in the pipe render it unneces- 
sary to shut down the pump for tube 
installation. Such cocks, however, are 
not particularly desirable for measure- 
ments in small pipes as they generally 
will project into the pipe, causing dis- 
turbed flow. In larger pipes, great 
care should be taken in tapping and 
in installing the cock, to prevent ex- 
cessive protrusion into the pipe. Also, 
where two cocks are used for a Collins 
flow gage, they must be in alignment. 

4. A water meter is of great benefit. 
It allows a check of capacity at times of 
the year when the water table may be 
at an extremely low level and the pump 
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test crew is not immediately available. 
If several pumps deliver water to a 
master meter, the addition of individual 
meters will indicate the failure of one 
pump. The meter should be installed 
approximately where the check valve is 
installed in Fig. 8 (a) or the gate valve 
in Fig. 8(b), and these two items should 
be moved two to five diameters farther 
away from the pump. Meters without 
calibration for long periods lose their 
accuracy, however. Often checks can 
be made simultaneously using primary 
measurement with an accurately meas- 
ured reservoir, the Collins flow gage 
or Hall tube and a water meter. 

5. A means of access to the well cas- 
ing should be provided either in the 
pump head base or directly under it, 
or, better yet, by means of a capped 
pipe, as in Fig. 8(b). The pipe should 
be welded to the well casing or other- 
wise securely fastened and sharp edges 
smoothed. Public health agencies pre- 
fer a capped pipe to an open hole in the 
pump base. 
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6. Where previous difficulty has been 
encountered in obtaining the water 
level, because of insufficient clearance, 
falling water or excessive oil on the 
water surface, a permanent air line 
should be installed and its effective 
length plainly marked in the pump- 
house. Water conditions will dictate 
whether steel or copper is used. With 
copper, if compression joints are used, 
they should also be soldered ; otherwise 
vibration may produce leaks, rendering 
the air line useless. The customer may 
desire to have a direct-reading gage 
and hand pump permanently connected 
for his own readings, but the test crew 
will use their own calibrated gage. 
The air line should be securely fastened 
so that the attachment of a gage will 
not cause the line to drop down the 
well, and it should be sufficiently clear 
of the pump head to allow turring 
the gage for connection. If water level 
and discharge pressure records are 
kept during the summer low period, 
the same total-head condition can be 
duplicated in the winter—when more 
time is usually available for testing— 
provided that the discharge pressure 
can be raised by the use of a valve, or 
lowered by the use of a large drain 
valve, as required. 

7. Information on the diameter and 
depth of each size of well casing (if 
more than one is used), the pump set- 
ting, bowl length, length ef suction 
pipe and existence or absence of a 
strainer should be available in the 
pumphouse for the benefit of the tester 
in obtaining water levels and properly 
interpreting them. A well log, with 
the location of casing perforations, is 
of considerable use when reliably pre- 
pared. 

8. Fuses should be of the proper 
size and should make good contact 
with the jaws. The overload relay 
mechanism should be inspected periodi- 
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cally for free movement which might 
be hindered by mud daubers and me- 
chanical damage. Thermal relay heat- 
ers should be installed only in the size 
proper for the motor rating and the air 
temperature where the motor is located. 
Motors under average temperature and 
air circulation conditions can generally 
be safely overloaded 15 per cent, but 
when in pits or other confined places, 
even the full rated load may be too 
much for motor safety. 

9. A situation exists with regard to 
motor protection which is not univer- 
sally understood and which will, there- 
fore, be very briefly covered here. 
Two heater elements in the starter will 
protect a three-phase motor against 
practically all fault or overload condi- 
tions of excessive current occurring 
on the motor, or secondary, side of the 
power transformers. Under certain 
conditions, applying to transformer 
connections used in many parts of the 
country, the loss of one primary con- 
ductor (due to accidental breakage) 
will produce a current from two to 
three times normal in one motor con- 
ductor and perhaps only slightly more 
than normal current in the other two 
conductors. If this heavy current oc- 
curs in the unprotected conductor, and, 
as often happens, the motor does not 
stall and the current in each of the other 
two conductors is not enough to trip 
the starter, the motor is not protected. 
If the motor has already been carry- 
ing full load, it will probably burn out 
in 20-60 minutes; otherwise, a some- 
what longer duration of the primary 
outage might be required for a burn- 
out. Each year a large number of 
motor burnouts are encountered by 
the company for this reason. It is not 
practical, from the standpoint of the 
best all-around service and lowest rates 
to the customer, for the company to at- 
tempt to provide protection against loss 
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of a primary wire on the primary, high- 
voltage side. The loss of one water 
works motor could be very critical dur- 
ing the summer heavy-load period, not 
to mention the expense of rewinding the 
motor. A thermal relay should be pro- 
vided in the unprotected conductor. 
Thermal type fuses in the switch box 
will perform the same function, but it 
would be ideal to use three thermal re- 
lays and three thermal fuses. Electri- 
cal dealers can recommend the proper 
sizes of each. 

10. Often a customer installs a new 
pump or new set of bowls with guaran- 
teed performance values and requests 
the company to make a test to deter- 
mine if the guarantee has been met. 
The company is ready to do so, but the 
tester will not advise the customer to 
accept or reject the pump as a result of 
the test. Also, when comparing test 
and guaranteed values, instrument ac- 
curacy limits must be considered. 


Summary 


1. Pump testing assists the customer 
in obtaining maximum capacity at 
maximum efficiency with minimum en- 
ergy usage and minimum motor size. 

2. Both Collins flow gage and Hall 
tubes, in proper hands, give satisfac- 
tory accuracy. 

3. Although ten diameters after and 
two diameters ahead of elbows or other 
flow disturbers are desirable, satisfac- 
tory results can be obtained with half 
and sometimes one-third of these dis- 
tances when care in positioning the 
instrument is exercised. 

4. When water works customers are 
installing new plants or revamping old 
ones, it is an excellent time to rear- 
range piping for ease of capacity meas- 
urement. When the pump is out of the 
well, it is a simple matter to provide 
an entrance to the casing (if not al- 
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ready there) to allow water levels to 
be obtained. 

5. A water meter properly located 
and periodically calibrated is of great 
assistance in taking measurements of 
capacity during the year and shows up 
decreased capacity due to wear or low- 
ering of the water table. 

6. Where experience shows that wa- 
ter levels cannot be easily obtained by 
the electric sounder, a permanent air 
line, properly measured and secured, 
should be supplied. 

7. Information on well casing sizes 
and depths, pump dimensions in the 
well and effective air line lengths 
should be available near the pump. 

8. All three-phase motors driving 
such important equipment as water 
works pumps should have three-ele- 
ment protection. 

9. The Pacific Gas and Electric Co. 
is not always able, with existing test 
personnel and equipment, to test all 
plants as requested, particularly dur- 
ing the summer irrigation season. 
Most farms cannot provide a place to 
receive pumped water during the win- 
ter without damage resulting, while 
most water works can easily find space 
in their storage to allow pumping dur- 
ing the winter for an hour or so. 
Hence, it is preferable to test water 
works pumps during the winter, ac- 
ceptance tests being an exception. 
Some larger water utilities may prefer 
to do part of their own testing. 

10. Pump testing has resulted in 
higher average overall plant efficiency 
and has reduced power costs. Analy- 
sis of tests made for the company’s 
farm, water works and other customers, 
and comparisons of their power ac- 
counts, show that thousands of dollars 
are saved each year as a result of the 
pump testing service. 
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Effectiveness of Silver Ions Against Cysts of 
Endamoeba histolytica 


By Walter L. Newton and Myrna F. Jones 


A contribution to the Journal by Walter L. Newton S.A. Sanitarian 
(R.) U.S.P.H.S., and Myrna F. Jones, Medical Parasitologist, both of 


Laboratory of Tropical Diseases, Microbiological Institute, National 


T has long been known that traces 
of silver are toxic for bacteria, and 
for some years it has been recognized 
that the toxic effect is due to the silver 
ion. This knowledge has led to nu- 
merous investigations of the use of sil- 
ver ions in the disinfection of drinking 
water supplies. Although the concen- 
tration and exposure period reported 
as bactericidal vary considerably, in 
general the concentration has been of a 
rather low magnitude. To cite a few 
of the studies: Myers and Mauer (1), 
using electrolytically produced silver 
ions as well as various silver com- 
pounds, found that 0.10-0.15 ppm. of 
silver ions was sufficient to destroy 
Escherichia coli within 2} hours. Cas- 
tell et al. (2), using electrolytically 
produced silver in tap water, destroyed 
Esch. coli by one hour of current flow 
of less than 1 ma. with 6 v. They also 
obtained complete bacterial destruc- 
tion within ten minutes using silver ni- 
trate in distilled water at silver ion 
concentrations as low as 0.1 ppm. Har- 
rison (3), in a discussion of tea estate 
water supplies, declares that, with a 
reasonably clear water, a drip feed 
of silver nitrate into the supply be- 
fore storage would ensure sterilization. 
The concentration of silver ions in- 
dicated was approximately 0.1 ppm. 
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Harrison also states that sterilization 
can be effected by silver electrolysis ; 
with the particular water under consid- 
eration, and with 110 v. (direct cur- 
rent), 10 ma. for one hour would steri- 
lize 1,000 gal. of water. Hoffman (4), 
who investigated the efficacy of silver as 
silver nitrate and as catadyn silver un- 
der a variety of conditions, states that 
concentrations of 0.35-0.4 ppm. silver 
for at least one hour are required for 
safe disinfection of water. With spore- 
forming bacteria, he noted no destruc- 
tion, only “inactivation,” with silver 
concentrations as high as 20 ppm. 
According to Brandes (5), 0.05 ppm. 
of electrolytically produced silver will 
sterilize clear drinking water within 
an hour. Just and Szniolis (6), using 
silver salts and electrocatadynization, 
concluded that 0.1 ppm. silver for 
drinking water gave generally good 
results within three to four hours after 
application. 

The results described above prompted 
a consideration of the efficacy of silver 
ions for the destruction of cysts of 
Endamoeba histolytica. Harrison (3) 
suggests that silver is not effective 
against the cysts, and Fair (7), in 
discussing wartime research in emer- 
gency water disinfection, lists salts 
of silver among the agents eliminated 
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from intensive investigation because 
they were not sufficiently cysticidal. 
Neither author provides data, however, 
and no other references to this subject 
have been encountered. Consequently, 
experiments were set up to furnish ad- 
ditional information on the cysticidal 
efficacy of silver ions. 

In the present study, attention was 
devoted at first to the effects of silver 
ions produced by an electrolytic proc- 
ess, inasmuch as this process has had 
more application in water sterilization 
than has the use of salts which yield 
silver ions. Later experiments, how- 
ever, were conducted entirely with 
solutions of silver nitrate in distilled 
water because they provided better 
conditions’ for evaluating silver con- 
centration. * 


Materials and Methods 


Cysts of the NRS strain of E. histo- 
lytica, obtained from culture, were 
washed and concentrated by centri- 
fugaition in distilled water and were 
stored at 5°C. The cysts were used 
one day after preparation in all ex- 
periments except one in which they 
were used on the fifth day. Numbers 
of cysts were estimated by counting, 
on a ruled slide, several 0.05-ml. sam- 
ples of appropriate dilutions made up in 
distilled water. 

In a series of experiments in which 
the silver ions were obtained by the 
electrolytic method, the procedure was 
as follows: Opposite sides of a glass 
museum jar were covered with silver 
foil, resulting in two electrodes, each 
approximately 12 sq.in. in area. The 
distance separating the electrodes was 
approximately 25 in. The source of 
current was four 1.5-v. dry-cell bat- 
teries connected in series. \ voltmeter 
and a milliammeter were connected in 
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the circuit. The leads to the silver 
electrodes were connected by means of 
copper clips which remained above the 
water level at all times. The addition 
of 560 ml. of standing tap water to the 
jar as the test medium resulted in a 
current flow of 6-7 ma. at 6.2 v. In 
four experiments, cysts were added im- 
mediately before the current was turned 
on, remaining in the water during one 
hour of current flow. In a fifth ex- 
periment, cysts were not added until 
after one hour of current flow through 
the uninoculated water; the cysts then 
remained in the electrolyzed water for 
one hour, during which no current was 
flowing. In some experiments, deter- 
minations of silver ion concentration by 
means of a dithizone method (8) were 
performed on the supernatant fluid 
obtained by centrifuging the one-hour 
cyst sample. The supernatant fluid 
was used because most of the soluble 
silver it contained would be in the form 
of silver ions, with the possible excep- 
tion of silver complexes. 

In the series of experiments in which 
the source of silver ions was silver ni- 
trate, stock solutions of the latter in 
distilled water were made up at fre- 
quent intervals from cp. quality salt 
weighed out en an analytical balance. 
Fresh solutions were prepared for each 
experiment by diluting samples of the 
stock solution up to 500 ml. in distilled 
water in concentrations of 1.0—1,000.0 
ppm. of silver nitrate (0.635-035 ppm. 
silver). Sufficient cyst suspension was 
added to 250 ml. of test medium to 
provide 250-300 cysts per milliliter in 
most tests; in some of the earlier tests, 
a cyst concentration of only 100 per 
milliliter was employed. In some ex- 
periments, silver determinations by the 
dithizone method were performed on 
the test medium before the addition 
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of the cysts, as well as on the super- 
natant fluid obtained from the first 
centrifugation of the two-hour cyst 
sample. This procedure was followed 
in order to obtain an idea of the pro- 
portion of applied silver still remaining 
as silver ions after a two-hour contact 
with the cyst material. 

In all the experiments, the tempera- 
ture was 24° to 26°C. Determinations 
of pH were made by a Beckman pH 
meter. The criterion of viability of 
the cysts was their ability to establish 
growth in modified Boeck-Drbohlav’s 
culture medium (egg slant overlaid 
with a modified Locke’s solution and 
rice flour). 

In both series of experiments, the 
method of cyst recovery was the same. 
After the desired period of exposure, 
a 50-ml. sample was removed and cen- 
trifuged. The resulting supernatant 
fluid was removed by suction and either 
discarded or used for silver determi- 
nations. The sediment, containing the 
cysts, was washed twice by centrifuga- 
tion in distilled water to remove the 
silver remaining in solution. The 
cysts were then counted, and samples 
were inoculated into fifteen tubes of 
culture medium to which the NRS 
bacterial flora had been added. Five of 
the tubes were inoculated with an esti- 
mated 1,000 cysts each, five with an 
estimated 100 cysts per tube and the 
remaining five with an estimated 10 
cysts per tube. In those experiments 
with silver nitrate in which the cyst 
concentration in the test medium was 
only 100 per milliliter, cyst recovery 
from the 50-ml. sample was too low 
to allow the inoculation of the 1,000- 
cyst group. The culture tubes were in- 
cubated at 37°C. and were examined 
after three days. If no trophozoites 
were found, subcultures were made and 
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both the originals and subcultures were 
examined three days later. 

For controls, untreated cysts were al- 
lowed to remain at the same tempera- 
ture for the maximum exposure pe- 
riod used in a given experiment. They 
were then inoculated into fifteen tubes 
of culture medium in five-tube groups, 
containing estimated averages of 20, 10 
and 5 cysts per tube. In the experi- 
mental series with electrolytically pro- 
duced silver ions, five additional con- 
trols to which a silver precipitate was 
added were inoculated with 10 cysts 
each. This was done because of the 
marked amount of precipitate which 
resulted after centrifugation of the 
treated cysts in these experiments and 
which was inoculated into the culture 
medium along with the cysts. In order 
to determine whether this precipitate 
would interfere with growth, similar 
amounts of the substance were added 
to these five additional controls. 


Results and Discussion 


To provide a basis for the discussion 
of the results obtained with treated 
cysts, the controls will be considered 
first. Growth results for the untreated 
control cysts for all experiments are 
presented in Table 1. It can be noted 
that when an average of 20 cysts was 
inoculated into five culture tubes, 
five positive cultures were obtained in 
every instance but two; when 10 cysts 
were used, five positive cultures gen- 
erally resulted. The average number 
of positive cultures obtained per group 
of five tubes inoculated with averages 
of 20, 10 and 5 cysts per tube was 4.9, 
4.7 and 4.0, respectively. 

It was assumed, therefore, that, with 
treated cysts, the failure to obtain five 
positive cultures from the inoculation 
of five tubes would usually indicate that 
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TABLE 1 
Growth of Untreated Control Cysts 
No. of Cysts Inoculated 
r Tu 
Experiment No. 20 | 10 | 5 | 10* 
No. of Tubes Positive per 
5 Inoculated 

1 5 5 5 5 

2 5 4 4 5 

3 5 5 4 4 

4 5 4 5 5 

5 5 4 5 4 

6 5 5 5 

7 5 4 4 

8 5 5 5 

9 4 5 4 

10 5 3 5 

11 5 5 4 

12 5 5 3 

13 5 5 3 

14 5 5 4 | 

15 5 5 2 

16 5 5 5 

17 5 4 4 

18 5 4 4 

19 5 4 

20 5 5 z | 

21 4 5 5 | 

22 5 | 5| 4 | 

23 5 

24 si 3s 3 | 

25 5} 4] 

26 5 5 | 3] 
Total positives [128 | 121 | 23 
Total inoculated | 130 | 130 | 125 25 
Avg. positive per 4.9| 4.0) 4.6 

5 inoculations | 


* Experiments 1 to 5 were with the silver electrolysis 
process, which resulted in a precipitate. These additional 
controls contained some of the same precipitate. 


less than 10 viable cysts had been inoc- 
ulated per tube. An estimate of the 
amount of destruction could then be 
made on the basis of the number of 
cysts inoculated. For example, all pos- 
itive results with the fifteen tubes 
would indicate no measurable cyst 
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destruction. Less than five positive 
cultures with 100 cysts per culture 
would indicate more than 90 per cent 
destruction, and less than five positive 
with 1,000 cysts would indicate more 
than 99 per cent distruction. No 
growth with 1,000 cysts was considered 
as indicative of complete destruction. 

Table 2 gives the results obtained 
with cysts which had been exposed to 
electrolytically produced silver ions in 
tap water. In Experiment 2, the cysts 
were kept for one hour in water through 
which current had previously passed for 
one hour. No current was flowing dur- 
ing the exposure of the cysts in this 
experiment. In the other four experi- 
ments, the cysts were in the water 
during one hour of current flow. The 
growth results at each sampling are 
represented as a set of three digits. 
The first digit indicates the number of 
positive cultures obtained from five 
tubes, each inoculated with 1,000 
treated cysts ; the second digit, the num- 
ber of positives obtained from five 
tubes inoculated with 100 cysts; and 
the third, the number of positives ob- 
tained from five tubes inoculated with 
10 cysts. 

It can be noted from Table 2 that 
cyst destruction was complete or greater 
than 99 per cent after one hour of 
electrolysis. In the three experiments 
in which observations were made for 
shorter periods, cyst destruction of 
more than 90 per cent was evident in 
some tests. The results with experi- 
ment 2 suggest that the silver remain- 
ing after the current had been turned 
off was as effective as silver under the 
influence of the current. 

In general, attempts to evaluate the 
effectiveness of silver ions as a cystici- 
dal agent by the electrolytic method 
were not satisfactory. The presence 
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of var er ions in the tap water 
and the incr. use in alkalinity (up to pH 
9.8) during electrolysis resulted in the 
conversion of some of the silver to 
white—and, eventually, black-purple— 
precipitates. In the concentration and 
inoculation of the treated cysts in the 
culture medium, a considerable quantity 
of the precipitate was carried along. 
Although comparable quantities of this 
precipitate apparently did not inter- 
fere with the growth of control cysts 
(see Table 1, Column 5), it was felt 
that a fair medium for the growth of 
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Although these experiments indi- 
cated that silver ions produced electro- 
lytically from silver electrodes can de- 
stroy cysts of E. histolytica, the con- 
centration of silver ion and length of 
exposure period required were not 
ascertainable. Consequently, a series 
of experiments was performed with 
silver nitrate as the source of silver 
ions. 

In Table 3 are presented the results 
obtained after the exposure of cysts 
to various concentrations of silver ions 
from silver nitrate for various time 


TABLE 2 
Growth of Cysts After Exposure to Electrolytically Produced Silver Ions 
Exposure Period —minutes | 
+ | Silver in Solution 
Experiment No. Final pH 10 30 | 60 | (at 60 min.) 
! ppm. 


l 8.9 
2 9.0 
3 9.7 5-5-4 
4 9.8 5-5-2 
5 9.6 5-3-0 


flow during the hour that the cysts were in the water. 


the treated cysts had not been provided. 
Furthermore, the occurrence of the 
precipitate along with free silver ions 
precluded an accurate determination 
of the amount or the nature of the sil- 
ver that was effective in destroying 
the cysts. In the three experiments 
in which silver determinations were 
performed, the values obtained (17.3— 
33.0 ppm.) represent only the concen- 
tration of silver remaining in solution 
after one hour of current flow. Pre- 
sumably, the greater portion of this 
silver could be considered ionized. 


: * Each set of three digits represents the number of positive cultures obtained from 15 tubes, 5 of which were 
inoculated with 1,000 treated cysts per tube, 5 with 100 cysts per tube and 5 with 10 cysts per tube, respectively. 
t In this experiment, the water was electrolyzed for one hour prior to addition of cysts. There was no current 


No. Positive* 


0-0-0 

0-0-0t | 
5-4-0 100 20.0 
5-5-0 3-1-0 33.0 
1-0-0 0-0-0 17.3 


intervals. As in Table 2, these results 
are expressed in groups of three digits. 
In Experiments 22 to 26, the number 
of cysts recovered after centrifugation 
permitted the inoculation of only the 
100-cyst and 10-cyst groups. 

It will be seen from Table 3 that 
the results were somewhat erratic; 
varying amounts of cyst destruction 
occurred in different experiments with 
the same applied silver and exposure 
period. For example, in tests with 
0.635 ppm. applied silver, Experi- 
ment 11 indicated no measurable cyst 
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TABLE 3 
Growth of Cysts After Exposure to Silver Nitrate 
Exposure Period—hours 
= 
oxpt. d i 
ND. | PH | CSRS " | 1 | 2 | 3 | 4 | 6 | 22 
Residual 
No. Positive* | 
6 16.9} 0.635 5-5-1) 
7 |6.7 | 0.635 5-1-0 | 
8 64] 0.635 5-3-0 | 1-1-0} 1-0-0 
9 168) 0.635 5-5-3 | 5-5-1 
10 | 6.7 | 0.635 | | 5-5-2 | 5-4-3 | 5-3-0 
11 | 0.635 | | 5-5-5 | 5-5-5 | 5-5-3 0.53 0.22 
12 | 6.1 | 0.635 | | 5-5-3 | 5-5-3 | 5-5-2 0-0-0} 0.56 | 0.27 
13 |63! 0.635 | 0-0-0 
14 /6.2| 0.635 | | $~1-1 1-0-0 | 1-0-0 0.54 | 0.15 
15 |5.9! 0.635 | |S 4-3 5-0-0 | 2-0-0 0.53 | 0.28 
| | | 
| 6.8 6.35 | 20-0 | 
7+ 6.35 4-1-0 | 
16 | 6.1 6.35 4-3-0 2-0-0 4.6 
17 |6.0) 635 5-5-2 | 5-1-0 | 3-1-0 4.7 3.6 
18 63) 6.35 | | 5-5-3 | 5-3-0 | 2-1-0 | 4.4 
| 
19 | 5.9) 31.7 | 5-4-1] 4-1-1|0-0-0 27 16. 
20 |5.9| 31.7 | 5-4-0} 1-0-0 0-0-0 | | 28. 22. 
21 31.7 | 5-5-1] 3-1-0 | 2-0-0 | | 30. 27 
22 6.5 | 63.5 ~§ a | | | | 
23 [6.3] 63.5 | -0-0 | | 
24 16.7); 63.5 | ~—3-] 
5 6.2 | 63.5 | —0-0 
26 63.5 | -0-0} | | | 
| | | | 
22¢ |6.5| 317. 0-0| | | | | 
22t | 6-5 | 635. | 0-0} 
| | | 7 


* Each set of three digits represents the number of positive cultures obtained from 15 tubes, 5 of which were 
inoculated with 1,000 treated cysts per tube, 5 with 100 cysts per tube and 5 with 10 cysts per tube, respectively. 
+ In Experiments 6, 7 and 22, the exposure period was constant and the concentration of applied silver was 


varied. 


destruction after one hour of exposure ; 
whereas, in Experiment 7, the results 
indicate a cyst destruction of more than 
90 per cent. In most of the experi- 
ments with this concentration of silver, 
however, cyst destruction was not very 
marked after a one-hour exposure. 
Variation in results and a lack of 
marked cyst destruction were also ob- 


served after exposures of two and three 
hours to 0.635 ppm. silver. In the two 
experiments with four- and six-hour 
exposure periods, destruction in excess 
of 99 per cent was the most prevalent 
finding. In two tests, no growth was 
obtained after 22 hours of exposure. 

In five experiments with an applied 
silver concentration of 6.35 ppm., vari- 


AG 
= 


November 1949 


able results were also obtained. Cyst 
destruction within the first two hours, 
however, appeared to be greater than it 
was in the tests with 0.635 ppm. In 
the two experiments continued for as 
long as three hours, cyst destruction 
was estimated to be greater than 99 
per cent. 

In three tests with an applied concen- 
tration of 31.7 ppm. silver, there was 
evidence of some cyst destruction at 
ten minutes, with destruction estimated 
at more than 99 per cent by one hour. 
Two of the experiments resulted in 
complete cyst destruction by two hours. 

In five experiments with approxi- 
mately 63.5 ppm. silver, exposures were 
of ten minutes’ duration. Again the 
results were variable, although there 
was evidence of cyst destruction in all 
tests. It can be estimated that, in four 
of the five tests, cyst destruction was 
probably greater than 90 per cent. 

In single tests with concentrations 
of 317 and 635 ppm. silver for ten min- 
utes, no growth was obtained with the 
inoculation of either 100 or 10 treated 
cysts. 

As Table 3 shows, the concentra- 
tions of applied silver determined by 
the dithizone method were invariably 
lower than the amount calculated to be 
present on the basis of the dilution of 
stock solutions. The recovery varied 
from 70 per cent in Experiment 18 to 
95 per cent in Experiment 21, although 
it was usually greater than 80 per cent. 
This discrepancy suggests that the two- 
hour residual figures may be lower than 
the amounts actually present. These 
figures suffice to show, however, that 
a variable but large proportion of the 
applied silver still remained as silver 
ions after a two-hour contact with the 
cyst material, even when low concen- 
trations were applied. The variation 
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in the two-hour silver drop might pre- 
sumably be associated with the varia- 
tion in the amount of extraneous ma- 
terial accompanying the cysts, and with 
the concentration of applied silver. 

The differences in pH were not very 
marked. The variation that did occur 
(5.7-6.9) did not appear to be corre- 
lated with differences in cyst destruc- 
tion. 

These experiments with silver nitrate 
indicate that cysts of E. histolytica can 
be destroyed by silver ions. In the 
sterilization of drinking water, how- 
ever, concentrations of less than 1 ppm. 
would require much longer exposure 
periods, and an exposure period of 
only one hour would require much 
higher concentrations of silver for cyst 
destruction than has been recommended 
for the destruction of bacteria. 


Summary and Conclusions 


Cysts of the NRS strain of E. histo- 
lytica were exposed to various concen- 
trations of silver ions for varying time 
intervals at temperatures of 24°-26°C. 
The silver ions were obtained from 
two sources: |1] silver foil electrodes 
in tap water, using a current flow of 
6-7 ma. at 6.2 v. for one hour; and 
{2| solutions of silver nitrate in dis- 
tilled water. The criterion of viability 
of exposed cysts was their ability to 
establish growth in modified Boeck- 
Drbohlav’s culture medium. 

In five experiments, either complete 
or more than 99 per cent cyst destruc- 
tion was obtained after exposure for 
one hour to silver ions produced elec- 
trolytically. In four of these experi- 
ments, the cysts were present in the 
water during the current flow; in the 
other, the cysts were added after the 
current was turned off. An increase 
in pH, and the presence of other ions 
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in the tap water, resulted 1a silver pre- 
cipitates which precluded an accurate 
estimate of the form and concentration 
of silver effective in destroying the 
cysts. Dithizone tests, however, indi- 
cated that the concentration of silver 
in solution after one hour of electrolysis 
was of the order of 20-30 ppm. 

The following results were obtained 
in 21 experiments with cysts exposed 
to solutions of silver nitrate in distilled 
water: With approximately 0.63 ppm. 
applied silver, there was evidence of 
little cyst destruction at one to three 
hours in most tests ; 90 to more than 99 
per cent cyst destruction was obtained 
at four to six hours; and complete de- 
struction occurred in two tests at 22 
hours. With approximately 6.3 ppm. 
silver, marked cyst destruction occurred 
in some of the tests after one and two 
hours of exposure; cyst destruction 
was estimated at greater than 99 per 
cent at three hours. With approxi- 
mately 31.7 ppm. silver, there was evi- 
dence of some cyst destruction at ten 
minutes, and more than 99 per cent at 
one hour; at two hours destruction was 
more than 99 per cent in one test and 
complete in two others. In tests with 
higher concentrations of silver and an 
exposure period of only ten minutes, 
cyst destruction of more than 90 per 
cent was obtained in four of five tests 
with 63 ppm., and in single tests with 
317 and 635 ppm. silver. 

The pH variation from 5.7 to 6.9 did 
not appear to influence cyst destruction. 
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Dithizone tests for silver indicated that 
a variable but large proportion of the 
applied silver remained as silver ions 
after a two-hour contact with the cyst 
material, 

It is concluded that cysts of E. histo- 
lytica can be destroyed by silver ions. 
It would appear, however, that the con- 
centrations and exposure periods re- 
quired are considerably in excess of 
those usually suggested for the treat- 
ment of drinking water supplies. 
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Experimental Studies of Odor Control at 
Whiting, Indiana 


By Leo Besozzi and J. C. Vaughn 


A paper presented on May 30, 1949, at the Annual Conference, Chi- 
cago, by Leo Besozzi, Cons. Engr., Hammond, Ind., and J. C. Vaughn, 
Filtration Engr., Water Purif. Div., Bureau of Eng., Dept. of Public 
Works, Chicago. 


Epitor’s Note: The quality of the water along the Indiana shoreline at the south- 
ern end of Lake Michigan has been the subject of many studies. When engineers 
were first employed by the Indiana State Board of Health about 1905, one of the 
earliest studies made related to the extent of pollution of the southern end of Lake 
Michigan. The Indiana shoreline from Gary west to the border of Illinois is lined 
with huge industrial plants which draw large quantities of water from the lake for 
process operations and which return much, if not all, of this water to the lake without 
treatment. Whiting, Ind., is the site of large oil refinery operations and the industrial 
pollution of the water in the lake at Whiting is of greater intensity than at any other 
point. 

It is also necessary to understand that at the southernmost end of Lake Michigan 
there is no flow of water along a generally definite course, such as is found at Detroit, 
Buffalo, Cleveland and Toronto. Diversion of treated municipal sewage through 
purification plants into the Calumet River and thence down the Chicago Drainage 
Canal serves to lessen the lake pollution. But there still remains some flow of un- 
treated municipal sewage into the lake and there is still a very substantial load of 
industrial waste in the lake water at points along the Indiana shore. The account 
which follows is a competent and professional record of special investigations made 
by the authors in 1947 in an effort to provide Whiting citizens with a public water 
supply which would mect generally accepted criteria of taste and odor intensity. No 
question of conformance to bacteriological requirements was involved. 

Although the authors’ recommendation that ozonation be discontinued was followed 
for a time, ozone is presently being used in the treatment of the Whiting water supply. 
It is understood that the municipal sewage load from Whiting upon its own raw water 
is being reduced through the installation of treatment and diversion works. The oil 


refineries are reported to be making efforts to reduce their contribution to the pollution 
of the lake. 


O those who have lived along the _ tually undrinkable because of tastes and 


odors. 


south shore of Lake Michigan, the 
past fifteen years represent a period 
during which a great improvement has 
taken place in the quality of the drink- 
ing water supply. Until 1934 much 
of the water being supplied to the 
area by municipal water works was vir- 


1035 


Bottled-water companies were 
operating on a large scale and were dis- 
tributing, at handsome prices, most of 
the water used for human consumption. 
At the most southerly tip of Lake Mich- 
igan, there were but two cities operat- 
ing water treatment plants—Whiting 
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and East Chicago, Ind. The nearest 
treatment plant located on the shore of 
Lake Michigan to the east was at Mich- 
igan City, Ind., and the nearest one to 
the west was at Evanston, III., both of 
these plants having just been placed in 
operation. All other cities within this 
area, including Chicago, were then us- 
ing Lake Michigan as a source of raw 
water for their municipal supplies and 
were then employing no other form of 
treatment but simple chlorination. 
Whiting and East Chicago were op- 
erating fairly modern treatment plants, 
which had been constructed in the early 
1920’s. The plant at Whiting was, 
at that time, using pre-aeration and re- 
action basins of the series type, which 
gave the incoming water a serpentine 
travel around masonry baffles. These 
basins had a retention time of about 44 
minutes at the plant design rate of 2.5 
mgd. From the reaction basins, the wa- 
ter in process of treatment passed 
through two “around-the-end”  sedi- 
mentation basins which were generally 
operated in series, giving a retention 
period of about seven hours at the de- 
sign rate. Following the sedimentation 
period, the water was filtered through 
six gravity type mechanical filter units 
at the standard rate of filtration. The 
filter boxes were of concrete, with a 
gutter along the side and with concrete 
wash water troughs. The underdrain 
system was the usual cast-iron pipe 
strainer system, set beneath graded 
layers of gravel (having an overall 
thickness of approximately 16 in.) 
which in turn supported the 22-in.-thick 
sand layer. Subsequent to filtration 
the treated water passed into a ground 
storage reservoir located beneath the 
filters. From there the city’s distribu- 
tion pumps took suction and conveyed 
the water through the distribution net- 
work to the various points of consump- 
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tion. The plant used alum for coagula- 
tion and chlorine for sterilization, this 
being the extent of chemical treatment 
by the plant at that time. 


Hammond Experience 


In 1933 Hammond, ind., began the 
design of a water treatment plant the 
construction of which was initiated in 
1934. In the planning of this plant— 
in which one of the authors took an ac- 
tive part—a great deal of time was de- 
voted to a study of the taste and odor 
treatment problem, with consideration 
being given to all of the methods then 
known. Included in the investigation 
was a study of the possibility of treat- 
ing Hammond water for tastes and 
odors by mechanical means, using 
aeration in its various forms ; by chem- 
ical means, using chlorine, ammonia, 
chloramines and ozone in accordance 
with the standard practices of the time ; 
and by chemical and mechanical means, 
using powdered activated carbon and 
granular carbon filters. Because of the 
close proximity of the Whiting plant, 
it was only natural that considerable 
thought was given to the use of aera- 
tion at Hammond. Another plant 
which had been recently constructed on 
Lake Michigan at Waukegan, IIl., was 
also employing aeration (and still is) 
and the effects at that plant were 
likewise carefully studied. On the ba- 
sis of the information then available, 
the final decision on the taste and 
odor control methods to be used at 
ruled out aeration. Chlo- 
ramine treatment was adopted for the 
purpose of preventing the possible for- 
mation of chlorophenol compounds as 
the water entered the plant, and facili- 
ties were included in the original de- 
sign to permit the use of powdered acti- 
vated carbon at various stages of the 
treatment processes. Space was also 
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provided for the possible future instal- 
lation of granular carbon filters and an 
ozone plant. After this plant had been 
put in operation in 1936, the authors, 
using mainly trial-and-error methods, 
were finally successful in developing 
means for controlling tastes and odors 
with powdered activated carbon. These 
procedures, which are still producing a 
palatable finished water, have been de- 
scribed in other papers previously pub- 
lished (1, 2). 


Whiting Plant 


By 1939, while Hammond was be- 
ginning to cope with its taste and odor 
problem and was consistently turning 
out a finished water having a threshold 
odor number of five or less, the Whit- 
ing plant found itself in the position 
of being unable to produce a drink- 
able water with the facilities at hand. 
The operators of the plant therefore 
began to give serious consideration to 
the improvement of their taste and odor 
treatment methods. This study took 
the form of a short period of observa- 
tion of the methods in use at Ham- 
mond. Finally a small ozone generat- 
ing and treatment pilot plant was set up 
in the Whiting water works to study 
the feasibility of the use of ozone as a 
taste and odor reduction medium. 

The authors were much interested 
in the performance of this pilot plant. 
Although an acceptable drinking water 
was being produced at Hammond, there 
was difficulty in keeping the costs down, 
largely because of the great amounts 
of carbon being used. 

The officials at Whiting decided, in a 
relatively short time, to install ozonation 
equipment for treatment of their entire 
supply. At the same time it was decided 
to discontinue the use of the spray type 
aerators which had been in operation 
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at the plant for over sixteen years and 
were now considered to be of no bene- 
fit in combating the taste and odor 
problem. It was estimated that an ex- 
penditure of approximately $30,000 per 
million gallons of water to be treated 
would be required for the ozone equip- 
ment. 

The ozone plant at Whiting was 
placed in operation in 1940 and a com- 
plete description of it may be found in 
the literature (3). The plant has been 
continued in operation at Whiting since 
that date and was regarded as the prin- 
cipal method of taste and odor treat- 
ment when the authors were employed 
as consultants in January 1947. 

The first treatment the water re- 
ceived was an application of ozone, 
presumably for taste and odor control. 
Generaily speaking, ozone was being 
applied at rates ranging from approxi- 
mately 1.5 to over 5.0 ppm., depending 
upon the pumpage. When the ozone 
plant was operating at capacity, the 
dose would average between 5.0 and 5.5 
ppm., again depending upon the pump- 
age. 

The authors were requested by the 
city officials to assume responsibility for 
the plant operation with the objective of 
producing a palatable water in the 
shortest possible time and at the low- 
est possible cost. 


Lake Michigan Pollution 


The authors are unfamiliar with any 
water works located along the shore of 
the Great Lakes which has to deal with 
as bad a raw water as Whiting. Fur- 
thermore, it is doubtful that there are 
very many other water works in the 
country which are faced with a similar 
situation, including Hammond and East 
Chicago, whose water intakes are about 
a mile away from that of Whiting to the 
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west and east, respectively. How the 
character of Lake Michigan water can 
vary so greatly in such a small area 
has always been a major mystery, al- 
though the Hammond and East Chicago 
intakes extend further into the lake and 
are located in deeper water. 

The raw water, which is pumped to 
the Whiting plant by the Standard Oil 
Co., is taken from Lake Michigan at a 
point approximately 2,000 ft. from the 
shore in a pocket of the lake formed by 
the steel and stone breakwaters at In- 
diana Harbor on the southeast and 
those at Calumet Harbor on the north- 
west. Into this pocket there was for- 
merly discharged practically all of the 
sanitary sewage of Hammond, East 
Chicago, Whiting and most of Gary’s, 
together with that of a number of 
smaller suburban tuwns. The sanitary 
sewage and wastes of all of East Chi- 
cago’s and Whiting’s industries and 
most of those of Gary and Hammond 
were also discharged into the pocket. 
These industries consist of some of the 
largest steel mills and oil refineries in 
the country, and also include soap 
works, corn products plants and other 
similar factories with organic wastes of 
a highly putrescible nature. The sani- 
tary conditions existing in this area of 
the lake have been the subject of much 
attention by the U.S. Public Health 
Service and the state health depart- 
ments of Indiana and Illinois. In the 
middle 1930's Indiana ordered the cities 
of Hammond, Whiting, East Chicago, 
Gary, Munster and Highland to cease 
pollution of the lake and to construct 
sewage treatment plants. To date all 
of these cities have complied with the 
order except Whiting and Highland. 
Whiting is still in the process of build- 
ing the sewers which will enable its 
sanitary sewage to be diverted to the 
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Hammond Sanitary Dist. for treat- 
ment. It will probably not be until the 
end of 1949, however, that Whiting 
finally stops discharging its raw sewage 
near the water intake. 

In the early 1940’s Illinois instituted 
legal action in the U.S. Supreme Court 
against Indiana, all of the cities men- 
tioned above and most of the industries 
located in these cities, alleging serious 
contamination of Lake Michigan and 
of the drinking water supply of Chi- 
cago. The suit is still pending. In 
general, all of this agitation has tended 
toward a marked improvement of the 
sanitary conditions in this area of Lake 
Michigan, but the problem is far from 
solved. As an illustration, in March 
1947 an extensive oil film in the vicin- 
ity of the Whiting intake was acciden- 
tally ignited and actually produced 
quite a large fire on the lake surface, 
which burned for several hours. Prior 
to their employment as consultants, the 
authors, on a number of occasions when 
the water was particularly bad, had ob- 
served threshold odor numbers in the 
lake water which ranged from 500 to 
1,000. To attempt to manufacture 
palatable drinking water out of such 
raw material presented quite a diff- 
cult and distressing task. 


Treatment Metinods Tested 


In approaching Whiting’s taste and 
odor control problem, equipment was 
set up so that every known type of 
treatment could be considered. Like- 
wise, laboratory control methods were 
instituted to permit evaluation of the 
taste and odor problem, and operations 
at the plant were altered in an attempt 
to cope with the rapidly and widely 
varying quality of the incoming raw 
water. 
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Threshold odors were generally de- 
termined at two-hour intervals, using 
samples taken from the incoming raw 
water, the effluent from the sedimenta- 
tion basins just before the water passed 
onto the filters and the finished water as 
it left the plant. Sampling stations 
were located in the plant and the time 
of sampling was fixed so that the ef- 
fectiveness of the treatment then in use 
could be traced as the water passed 
through the plant. 

The plant operating data which were 
collected covered, among other items, 
applied ozone, ammonia, chlorine, co- 
agulants and activated carbon. 

It may be well at this point to state 
what the authors consider to be a satis- 
factory water from a threshold odor 
standpoint. The acceptability of a par- 
ticular threshold odor number depends, 
in a measure, upon the type of water 
under treatment. At Hammond, the 
authors had always tried to maintain 
a value of 3 or better and usually were 
able to stay under 5. Accidents did 
happen, and there were times when the 
threshold odor of the finished water de- 
livered to the mains was substantially 
higher than desired, but this occurrence 
was the exception rather than the rule. 
Other plants in the region, enjoying a 
better raw water supply, are usually 
able to keep the threshold odor value 
of their finished water under 5, which, 
the authors believe, makes for a satis- 
factory product. At Whiting, it was 
attempted to maintain threshold odor 
values at 5, and it was generally pos- 
sible to keep the figure under 10 when 
the water was properly treated with ac- 
tivated carbon. Even at Whiting, how- 
ever, values higher than 10 were con- 
sidered to be definitely unsatisfactory. 

Immediately after establishing meth- 
ods for making routine tests, the use of 
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activated carbon was begun on a plant 
scale, following the procedures suc- 
cessfully employed by the authors at 
Hammond, in an attempt to produce a 
palatable water quickly, as requested 
by the Whiting officials. An investi- 
gation was started on the possibility of 
reducing the taste and odor problem by 
providing a better means of coagulation 
and by devising methods for removing 
the heavy oil film and the entrained oils 
in the raw water. At the same time fa- 
cilities were established for feeding 
chlorine dioxide on a plant scale. 

An experimental granular carbon fil- 
ter and an experimental ozone mixing 
tower were set up, suitable for small- 
scale testing. A known amount of wa- 
ter was passed through each of these 
units and careful readings were taken 
to determine how the water responded 
to the treatment. The amount of ozone 
was also varied to produce a fixed and 
predetermined residual at all times in 
the water being treated. In addition, 
laboratory work was done on free re- 
sidual chlorination, but it was not tried 
on a plant scale for reasons to be given 
later. 


Chlorinated Copperas 


The attempts to improve the coagula- 
tion methods in use at the plant met 
with some success. Alum was being 
employed but the floc obtained was of 
the pin-point type. Because, at Ham- 
mond, the authors had had better suc- 
cess with ferric hydroxide, it was de- 
cided to try it at Whiting. It was also 
learned from R. J. Austin, an indus- 
trial-waste chemist of the Standard Oil 
Co., that ferric hydroxide was being 
used by that company as an adsorbing 
agent for the determination of dissolved 
oils in industrial wastes. Consequently 
iron salts were recommended as a co- 
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agulating agent and were applied in the 
form of chlorinated copperas because 
of the adaptability of the plant feeding 
equipment to its use. 

Moreover, the authors began experi- 
menting with dry fuller’s earth in an at- 
tempt to remove the oily film which 
covered the surface of the incoming wa- 
ter. Superintendent Bartuska of the 
Whiting plant manufactured a clever 
device utilizing a sheet-metal inverted 
cone as the principal means for spread- 
ing the fuller’s earth uniformly over 
the surface of the raw water. About 
40 Ib. of fuller’s earth was used per 
million gallons of water treated and, 
although the results could not be quan- 
titatively measured, it appears to have 
proved of material benefit. The slick, 
oily taste which hitherto had always 
been present in the finished water was 
completely rernoved. Also, the heavy 
oil film which existed most of the time 
on the water surface in the mixing 
basin was not present as the water 
passed on to the sedimentation basins. 

Chlorinated copperas gave a much 
better floc than had previously been ob- 
tained with alum, even though less cop- 
peras than alum was used on an aver- 
age. In the beginning copperas was 
fed at a rate of approximately 8.5 ppm., 
but the dose was varied (from 8.5 to 34 
ppm.) in an attempt to determine that 
best suited for the plant needs. The 
normal dose was finally established at 
approximately 13 ppm. The iron par- 
ticles were much larger than the pin- 
point alum particles previously formed 
but this may have been due, in part, to 
the presence of the fuller’s earth which 
was also creating an artificial turbidity 
in the water, as well as removing dis- 
solved and surface oils. 

It might also be well to mention that 
laboratory tests were made using ac- 
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tivated silica with alum and that a 
heavy, large-particle floc was produced. 
Unfortunately, however, the required 
equipment was lacking to apply this 
treatment on a plant scale. 


Chlorine Dioxide 


Chlorine dioxide was used on a plant 
scale, generally being applied to the 
filtered water in dosages of about 0.4 
ppm. chlorite. It was also applied at 
other points in the treatment process 
and at about double the dose, but with- 
out material success. When the chlo- 
rine dioxide was used on a plant scale, 
the water had first been treated with 
either ozone, powdered activated car- 
bon or both, but the treatment never 
achieved material success. 

Laboratory experiments with chlo- 
rine dioxide at much higher dosages on 
samples, of the plant raw water showed 
that the threshold odor number could 
be reduced only to a certain point, be- 
yond which chlorine dioxide became 
ineffective regardless of the quantity 
used. For instance, the threshold odor 
number of a particular water sample 
was lowered from 28 to 12 but no fur- 
ther reduction could be obtained with 
additional chlorine dioxide. 


Free Residual Chlorination 


Experiments were also performed 
to determine the effect of free residual 
chlorination. This work was done in 
the laboratory but, for the reasons noted 
below, was not tried on a plant scale. 
The chlorine demand of the raw water 
ranged from 20 to 50 ppm., which was 
far beyond the capacity of the chlorin- 
ating equipment at hand. Neither were 
there any dechlorination facilities at 
hand, should such a process have been 
necessary. It must be remembered that 
the raw-water quality fluctuated widely 
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and might, for example, have a chlorine 
demand of 30 ppm. for one hour, while 
during the following hour the figure 
might be down to 5.0 or up to 50 ppm. 
Although it might be possible to control 
such dosages by the use of highly skilled 
personnel, it did not seem wise to try 
it on a plant scale. An equally impor- 
tant objection was the laboratory indi- 
cation that the effectiveness of free 
residual chlorination was limited to an 
odor reduction of approximately 50-60 
per cent. Chlorine dioxide, free resid- 
ual chlorination and ozone each pro- 
duced in this water a burnt, acrid taste. 


Chloramine 


Chloramine was employed in order 
to reduce the possibility of the forma- 
tion of chlorophenol tastes and odors. 
The authors feel that this treatment 
was, and is, undoubtedly justified. At 
the beginning of operations the am- 
monia-chlorine ratio was 4:1 but was 
later reduced to 3:1. It was found that 
the chloramine residuals persisted far- 
ther in the distribution system than did 
the free chlorine, and it was also pos- 
sible to carry a substantially higher 
chloramine residual before chlorinous 
tastes and odors were detected. More- 
over, the chloramine treatment seemed 
to be easier to control than the free- 
chlorine treatment, possibly because of 
the rapidly changing chlorine demand 
of the raw water. 


Granular Activated Carbon 


The results obtained from an experi- 
mental granular activated-carbon filter, 
set up at the beginning of the in- 
vestigation, were quite disappointing. 
Known amounts of finished water taken 
from the plant filter effluent were passed 
at known rates of flow (generally 2 
gpm. per square foot) through this 
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filter, containing a 40-in.-thick layer 
of granular activated carbon supported 
on a layer of graded gravel 12 in. thick. 
After the filter had been in use for 
about 30 days, it suddenly ceased to 
show any effectiveness; it was there- 
fore torn down and reconstructed, us- 
ing new carbon. When placed in op- 
eration a second time, it soon lost its 
ability to act as an effective taste- and 
odor-reducing medium. This phenom- 
enon can be attributed only to the fact 
that very heavy loads were placed 
on the filter at all times and that no 
means were available for backwashing 
it. In general, the threshold odor num- 
ber of the water passing through the 
filter ranged from 20 to 100. 

Powdered Activated Carbon 

In the early stages of the work, the 
authors discovered what appeared to be 
a significant fact: a completely odor- 
free water could not be produced even 
by repeated distillation when using 
finished water that had been previously 
treated with ozone. On the other hand, 
it was possible to obtain a completely 
odor-free product from the plant raw 
water prior to ozonation. The use of 
ozone was therefore temporarily dis- 
continued, and treatment was begun 
on a plant scale with powdered acti- 
vated carbon alone. The carbon proved 
to be a flexible odor control medium, 
and it was found that, if enough of it 
was added to the water, the threshold 
odor value could be lowered to prac- 
tically any desired point. Figure 1 
shows the effect of this treatment dur- 
ing a period of 21 days of plant opera- 
tion in April 1947. 

Although the graph indicates a fairly 
successful operation, it was often quite 
difficult to hold to these standards. The 
chief disadvantages in applying the 
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large dosages required at Whiting are 
mainly due to the awkwardness of 
handling large amounts of carbon. 
First, it is physically very hard to ap- 
ply such dosages as, say, 140 ppm. of 
carbon, which represents 35 bags per 
million gallons of water treated. The 
unloading of such a quantity is a formi- 
dable job for any water plant even if 
the chemical feeders are adequate. Sec- 
ond, the feeding of such carbon dosages 
can (and did) produce quite a difficult 
public relations problem, as it is practi- 
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Fic. 1. Activated-Carbon Results 

cally impossible to prevent the carbon 
from passing the filters without more 
adequate coagulation and settling facili- 
ties than were available at Whiting. 
By extremely careful plant operation, 
fair success was achieved in preventing 
carbon from passing the filters, but 
there were times when it proved practi- 
cally impossible. [Examination of Fig. 
1 will indicate that the raw water dur- 
ing the period covered had an average 
threshold odor number of 81, while the 
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average for the finished water was 9.0, 
showing that 89 per cent of the odor had 
been removed. During this period the 
carbon treatment alone was used for 
taste and odor control. The average 
dosage was 84.5 ppm., or 1.17 ppm. of 
carbon per threshold odor unit  re- 
moved. Originally the carbon treat- 
ment was carried out in combination 
with ozonation. The carbon was ap- 
plied at a point about midway through 
the sedimentation basins in order to 
take advantage of whatever odor re- 
could be obtained from the 
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Fic. 2. Ozone and Carbon Comparison 


chlorinated copperas and fuller’s earth 
being used as coagulants. Later, as al- 
ready stated, the use of ozone was dis- 
continued, but the carbon was still ap- 
plied at a point approximately midway 
through the sedimentation — basins. 
However, when the threshold odor of 
the raw water would begin to approach 
values of 30 and over, the carbon feed 
was split by applying most of the re- 
quired dose in the reaction basins and 
the balance in the sedimentation basins, 
to prevent large amounts of carbon 
from carrying over on the filters. 
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Ozone Treatment Evaluation 


Before commenting on the effect of 
the ozone treatment as a taste and odor 
control medium at Whiting, attention 
should be called to the methods which 
were in use at the plant. All of the 
incoming water to the plant passed 
through two ozone diffusion towers op- 
erating in parallel. Ozone was intro- 
duced at the bottom of these towers 
and bubbled upward through the incom- 
ing raw water, which flowed downward 
through the towers and then into the 
plant, where it was cascaded into the re- 
action basins. This was the first treat- 
ment the water received, and there were 
no other possible points of ozone ap- 
plication. 

The capacity of the ozonators was 
approximately 75 lb. of ozone per day, 
which, for the pumpage prevailing dur- 
ing the period under study, limited the 
ozone application to approximately 4.8— 
5.4 ppm. The original installation con- 
sisted of five plate type ozone machines, 
each having a rated capacity of 10 Ib. 
of ozone per day. Three of these units 
had recently been converted to tube 
type machines, each with a rated daily 
capacity of 25 lb. of ozone. The re- 
maining two machines of the original 
installation were lying idle and had not 
been changed over. 

It was the general practice to ozonate, 
when possible, to a slight residual of ap- 
proximately 0.1 ppm., using ortho- 
tolidine as the indicator, with the usual 
chlorine standards. During the period 
under investigation, however, at times 
of unusually bad water, the ozone ap- 
plied would not give a residual to the 
ozonator effluent, although the gener- 
ators were stepped up to capacity. 

Observations over a 60-day period 
indicated that approximately 14.0 kw. of 
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electric energy was needed to produce 
1 Ib. of ozone (according to Bartuska 
(3) the amount needed is 16.28 kw.). 
Whiting purchased this energy on a 
power schedule based on a “demand” 
charge. A review of the power bills 
at the time showed that the cost of the 
energy averaged 1.5¢ per kw., which, 
applied to the above data, indicates a 
power cost of 21¢ to produce i Ib. of 
ozone. If to this figure are added all 
of the other operating costs of the ozone 
plant and its auxiliaries plus the fixed 
charges, the price of producing 1 Ib. of 
ozone at Whiting would probably go 
over 35¢. 

Figure 2 shows the comparative re- 
duction of the threshold odor value of 
the water treated with ozone and acti- 
vated carbon, applied consecutively on 
a plant scale. During 21 days in March 
1947 ozone reduced the average thresh- 
old odor value of the raw water from 
36 to 23, thereby removing 36 per cent 
of the odor. At all times during the pe- 
riod sufficient ozone was applied to pro- 
duce a residual in the effluent from the 
ozonator. Immediately following the 
ozone treatment carbon was applied to 
the water as it entered the reaction ba- 
sins. The carbon further reduced this 
average value of 23 to 8, thus remov- 
ing 42 per cent of the original odor of 
the raw water, or 65 per cent of the 
odor in the ozonator effluent. 

To facilitate further evaluation of 
the ozone treatment, a mixing tower 
suitable for small-scale testing was set 
up at the plant. The tower was 6 in. 
in diameter and 18 ft. long and received 
ozone in known quantities, bled from the 
main plant ozone line. The ozone was 
was then applied countercurrent to the 
flow of water (which was metered) in 
order to simulate actual plant conditions. 
The operating procedure generally was 
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to carry a 0.2-ppm. ozone residual in 
the experimental-unit effluent. 

The results of the work with the 
ozone pilot plant appeared to indicate 
that the use of ozone for taste and odor 
control at Whiting is limited. Gen- 
erally speaking, although experience 
showed that ozone was capable at times 
of improving the quality of the raw wa- 
ter, it did so only in a limited degree 
and acted in much the same manner as 
other oxidizing agents, like chlorine and 
chlorine dioxide. All of the oxidizing 
agents experimented with, including 
ozone, were capable of reducing the 
threshold odor value of the water, but 
there was a limit beyond which they 
proved to be ineffective, whatever the 
amount used. For example, it was 
found repeatedly that ozone would re- 
duce the threshold odor value of the 
raw water from, say, 100 to 50. Below 
50, however, no further reduction could 
be made, no matter how much ozone 
was used. This phenomenon held true 
regardless of the initial threshold odor 
of the water in all of the work done. 

The authors have not elaborated on 
the cost of the various threshold odor 
treatment methods tried at Whiting 
for the simple reason that they were 
instructed to determine first whether 
Whiting’s water could be successfully 
treated. Fairly close estimates were 
made of the unit cost of ozone produc- 
tion, and these figures have previously 
been given. The overall efficiency of 
the ozone plant and the actual day-to- 
day poundage of ozone produced were 
difficult to determine on the basis of in- 
formation available. A comprehensive 
and impartial evaluation of the Whiting 
installations and of this form of water 
treatment will only be forthcoming 
when the necessary data are carefully 
and scientifically collected. 
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In general, it may be said that when 
the threshold odor value of a water of 
this type gets much beyond 100 and 
consistently remains there, a serious 
doubt arises as to whether or not any 
treatment can be economically justified. 
In 1947 observed threshold odor values 
of the Whiting raw water were occa- 
sionally as high as 1,000. During 1948 
and 1949 threshold odor values of the 
raw water have been reported by the 
plant personnel to have reached peaks 
as high as 7,000. It is obviously im- 
possible to treat such a water with suc- 
cess. 


Conclusions 


The work of the authors at Whiting 
was necessarily quite limited, princi- 
pally because of the time element in- 
volved—a period of five months. The 
conclusions drawn from this experi- 
ence, which are enumerated below, 
should therefore be received with cau- 
tion and should be evaluated with this 
limitation firmly in mind: 


1. Dry fuller’s earth applied to the 
plant influent proved to be successful 
in removing the heavy oil film present 
on the raw-water surface. 

2. Chlorinated copperas was suc- 
cessful in reducing the dissolved-oil 
content of the water. In the authors’ 
estimation, the use of fuller’s earth 
and chlorinated copperas played a very 
material part in removing the slick, 
oily taste which had always been pres- 
ent in the water. 

3. Chlorine dioxide applied on a plant 
scale did not effectively reduce the 
threshold odor of the water. Free re- 
sidual chlorination did not appear to 
yield satisfactory results, but chlora- 
mine treatment gave promise of suc- 
cess. 
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4. The results obtained through ex- 
perimentation with a granular carbon 
filter proved disappointing. This filter 
was unable materially to reduce the 
threshold odor of the water passed 
through it for any great period of time. 
The failure is largely attributed to the 
fact that the filter could not be prop- 
erly and periodically cleaned. 

5. Ozone proved incapable of com- 
bating the taste and odor problem. 
Although ozone improved the quality 
of the. water to a limited degree, it did 
so in about the same way as other oxi- 
dizing agents. 

6. The use of activated carbon was 
the only means by which the authors 
were able to produce a satisfactory wa- 
ter from a highly polluted supply. 
There was difficulty in handling and 
feeding the dosages required, which at 
peak periods amounted to 140 ppm. of 
activated carbon. Trouble was also ex- 
perienced with carbon passing the filters. 

7. In the authors’ opinion, it is be- 
yond reason to expect even the best 
equipped and most modern plant to 
produce a satisfactory drinking water 
using raw water of the quality supplied 
to the Whiting plant. Furthermore, it 
is doubtful that a successful treatment 
could be economically justified under 
these conditions for a prolonged period. 
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Revision of Recommended Practice for Tank 


Inspection, Repair and Repainting 


The following changes, approved by the Association’s Board of Directors on Sep- 
tember 26 and 28, 1949, are to be made in the A.W.W.A. “Tentative Recommended 
Practice for Inspecting, Repairing and Repainting Elevated Steel Water Storage 


1. Introduction, Paragraph 10 (of the 
numbered paragraphs). Add the phrase in 
italics: “While the use of the contractor’s 
contract form is not recommended, if the 
owner chooses to engage in letting contracts 
for painting and repair on contract forms 
other than his own, he should first submit 
them to his attorney, asking him to study 

2. Sec. 2A-1.4—Draining of Tank. The 
second sentence is changed to read: “The 
inside surfaces should be thoroughly washed 
down by the owner to remove slime from 
wall surfaces and loose deposits and dirt 
from the tank bottom before the inspector 
arrives.” 

3. Sec. 2A-2.1—Condition of Paint. Item 
(1) is changed to read :‘‘Rough approxima- 
tion of per cent of rust area.” 

4. Sec. 2A-2.2—Pitting. Insert the phrases 
in italics: “Determine and report upon the 
extent and depth of pitting in the area 
selected, scaled and cleaned by the inspector. 
The dimensions and locations of each area 
scaled and cleaned are to be reported. The 
extent of pitting found should be described 
both as to location and character. The rec- 
ord of depth of pitting should be as specific 
as practicable as to location, area affected, 
whether blotchy, deep, pin-point or general 
corrosion.” 

5. Sec. 2A-2.3—Type of Repairs. In the 
second sentence, add the phrase in italics: 
“Tf they can be repaired by patches, the in- 
spector shall specify, to the extent practica- 
hle, the size, location and number of patches.” 

6. Sec. 2A-3.1.10—Paint. In Item (5), 
insert the phrase in italics: “The condition 
of the paint and metal inside of the tank 
shell, based on the areas carefully examined 
and other information gained by the in- 
spector.” At the end of Item (9), insert the 
phrase: “of the tank.” At the end of Item 
(10), insert the phrase: “of the riser pipe.” 

7. Sec. 2A-3.1.11—Rivets. Insert the 
phrase in italics: “Report, by selecting, scal- 
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ing and examining suitable areas, the condi- 
tion of the rivets at lap joints and post 
connections.” 

8. Sec. 2A-3.1.12—Metal. Insert the 
phrase in italics: “Report, by selecting areas 
to be examined, the condition of the metal 
between the rivets at the laps and at the post 
connections.” 

9. Sec. 2A-3.1.14—Prior Painting. Insert 
the words in italics: “(1) When was the 
tank reported to have been last painted? (2) 
What material was reported used?” 

10. Sec. 2B-1.2—Inspection Recorded. In 
the second sentence, insert the phrase in 
italics: “The bidders shall familiarize them- 
selves with the report and the conditions of 
the structure and, upon request to the owner 
and under such conditions as the owner may 
prescribe, may make such further inspection 
as they consider necessary prior to submitting 
proposals.” 

11. Sec. 2B-1.3—Work to Be Itemized. 
In the first sentence, insert the words in 
italics: “The owner shall itemize repair 
work by units, such as the number of patch 
plates to be welded to the structure and their 
approximate average area; the lineal feet of 
welding or calking to make the seams water- 

12. Sec. 2B-3—Watertightness. In the 
last sentence, add the phrase in italics: “Pay- 
ment for repair work shall not be made until 
and unless the job is watertight in the areas 
in which the contractor was called upon to 
make repairs to secure watertightness.” 

13. Sec. 2C-1.2—Damage to Tank. The 
third sentence is changed to read: “If, in the 
process of removing old paint or carrying 
out the work specified in the contract, any 
leaks develop which in the opinion of the 
owner were caused by negligence, lack of 
skill or other act or omission on the part of 
the painting contractor, such leaks shall be 
repaired by the painting contractor without 
additional remuneration; ... .” 
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HE growth of enrollment follow- 
ing the war made it necessary to 
increase the capacity of the Cornell 
University Filter Plant. The original 
plant had three filters, rated at 500,000 
gpd. each; a mixing basin with over- 
and-under and around-the-end baffles ; 
and three settling basins operated in 
series, with a total capacity of approxi- 
mately 400,000 gal. 

It was decided to build an addition 
to the plant that could house three 
more filters—only one of which was to 
be completed immediately—and that 
would provide better laboratory fa- 
cilities. It was also decided to install a 
mechanical flocculator in the mixing 
basin in place of the around-the-end 
baffles, with the hope that better floc- 
culation would make it unnecessary to 
increase the capacity of the settling 
basins. These changes were completed 
in 1948 and there has been an oppor- 
tunity to evaluate the results. A flow 
diagram of the enlarged plant is shown 
in Fig. 1. 


Mechanical Flocculation 


The flocculator installed (Fig. 2) 
was of the walking-beam type, origi- 
nated and sold by the Stuart Corp. and 
manufactured by the Ralph B. Carter 
Co. The flocculator consists of two 
units, each having a U.S. Varidrive * 
connected through a gear reducer 


* Made by W.S. Electrical Motors, Inc., 
Milford, Conn. 
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1047 


(manufactured by Philadelphia Gear 
Works) to the walking beam. The 
first unit has a 5-hp. motor and can be 
operated at any rate from three to 
nine cycles per minute. The second 
unit has a 3-hp. motor and a speed 
range of two to six cycles per minute. 
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Filters, Filters 
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Fic. 1. Filter Plant Flow Diagram 


On entering the basin, the water 
passes along a channel with over-and- 
under baffles, the last of which is a weir 
that gives rather good, quick mixing. 
Distribution across the basin is obtained 
by a concrete wall, over which the wa- 
ter can be seen flowing in Fig. 2. 

A baffle was installed between the 
two flocculator units with a 1-ft. hori- 
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zontal slot running across the basin at 
the mid-depth of the water. The baffle 
had not been built when Fig. 2 was 
photographed but can be seen in Fig. 
3, which shows the basin drained. Al- 
so visible are the inverted troughs that 


produce the agitation. All underwater. 


parts of the equipment were made of 
silicon bronze (Herculoy * and Ever- 


| 


Pig. 


dur +), which was chosen because the 
equipment cannot be taken out of serv- 
ice for painting. 

The walking-beam type of flocculator 
has certain advantages—there are no 
bearings in contact with water and no 
stuffing boxes are required to isolate 
them from the water. This type was 
readily adapted to the existing basin. 


* Made by Revere Copper and Brass Co., 
New York. 

+ Manufactured by American Brass Co., 
Waterbury, Conn. 
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It should be emphasized in any dis- 
cussion of flocculation and flocculators 
that, regardless of the equipment em- 
ployed, it is still necessary for plant 
operators to feed coagulants at proper 
rates and to change the rates to meet 
changing water conditions. Unfortu- 
nately, the data to be presented contain 
several examples of improper dosage. 


Flocculation Basin 


The source of raw water is a small 
surface stream that is subject to sud- 
den, large fluctuations in runoff and 
suspended matter. During the period 
under consideration the range of raw- 
water turbidities was from 1.4 to 1,000 
ppm., with frequent changes of several 
hundred parts per million in the space 
of an hour or two. 

Perhaps as good a measure as any of 
what has been accomplished by floccula- 
tion and settling is the turbidity of the 
settled water as it goes to the filters. In 
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November 1949 


Table 1, data for three periods are given, 
from which certain comparisons and 
conclusions may be drawn. The tabu- 
lation contains maximum, minimum 
and average values for the amount of 
water treated and for the turbidities of 
the raw and settled water. The first 
section of the table covers a full year 
prior to installing the flocculator. Be- 
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cember 22, 1948. 
with alum and lime. 

The third period runs from January 
through August 1949. Alum was used 
as the coagulant, with soda ash added 
when needed. 

With a water supply taken from a 
small stream, it is, of course, impos- 
sible to make exact comparisons of 


Coagulation was 


Fic. 3. Flocculation Basin Drained 


tween September 18 and 21 of this 
period the around-the-end baffles were 
removed from the mixing basin and the 
distributing wall was built in prepara- 
tion for the installation of the floccu- 
lator. Coagulation during this pe- 
riod was with alum and lime, with some 
sodium aluminate (see Table 2). 
The second section of Table 1 covers 
the period from March 16, 1948, when 
the flocculator was put in service, to 
the end of the year. The baffle was in- 
stalled between the two units on De- 


results obtained for different periods. 
Some conclusions of interest may be 
reached, however. 

Seasonal variation in consumption of 
water at Cornell is largely a result of 
vacation periods and thus differs from 
that of most municipal plants. Al- 
though the water demand at the univer- 
sity has more than doubled in the last 
ten years, the peak has not yet been 
reached. This growing demand is re- 
flected in the values given in Table 1. 
The high values for June and July 1948 
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TABLE 1—Turbidity Data, 1947-49 
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Water Treated = 
1,000-gpd. units } 


Max. | Min. | Avg. 


1,020 


1,339 
1,334 
1,443 
1,642 
1,798 
1,141 
1,212 
1,472 
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* Flocculator started March 16, 1948. Data tor March 1-15 not included. 
+ Baffle installed between flocculator units December 22, 1948. 


resulted from furnishing water to Ith- 
aca, N.Y., when the city’s raw-water 
line was damaged by a landslide. 

In discussing turbidity results for 
settled waters, it should be remembered 


that the addition of a coagulant first 
increases the amount of suspended mat- 
ter, and both the original and this added 
material must be flocculated and settled 
out to get proper results. 
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Period | 
| Max. | Avg. Max. | Min. Avg. 
1947 
| | || 
Mar. 1365 | 3 || 140 | | 2.1 4.1 
Apr. || 1,300 | 887 | || 220 | 22 16 | 3.9 
: May || 1,388 | 1,021 7 700 | 110 1.1 6.6 if 
June || 1,909 826 650 | 10 0.5 1.9 
July 1,339 939 6 | 9 | 5 90 0.5 3.9 “G 
Aug. 1,274 851 5 | 85 16 0.4 2.4 5 
Sept. 1,386 860 | 4 |) 145 | 5 3.5 0.6 1.0 “s 
Oct. 1,410 | 1,224 | 2 | 180 | 5 2.5 | 06 1.5 BS 
Nov. 1,478 | 1,035 gs || 105 | 3 || 7.0 1.7 3.9 ae 
Dec. || 1.486 | 713 | 7 || 200 | 6 || 16 30 | 50 : 
1948 | | | 
Jan. 1,428 | 1,348 | 1,395 | 6.2 1.6 | 3.5 5.0 26 3.7 Ks 
Feb. 1,435 | 1,191 | 1,391 180 | 20 | 17 14 | 24 | 5.6 te 
Mar.* || 1,454 | 1,003 | | 380 | 1 dt 
Apr. || 1,404 | 1,042 | 60 | 
May 1,509 | 1,362 44 
June 2,190 | 1,310 | 95 | % 
July 2,456 963 70 | 
Aug. 1,510 591 900 “ 
Sept. 1,646 767 10 A 
Oct. 1,551 | 1,271 40 | 
Nov. 1,509 988 | 1,360 850 | “ 
Dec.f¢ || 1,529 739 | 1,279 || 340 | 
1949 
Jan. 2 95 269 4. 4.4 i 
Feb. | 1 04 || 125 3 4.1 ll 
Mar. || 1 77 9) 3.9 ee 
Apr. || 1 o || 73 21 
May 1 6 || 40 2.0 x 
July 1 9 || 30 7.6 10 17 
Aug. | 4 950 37 6.0 0.6 | 1.5 
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An examination of the turbidity re- 
sults obtained on the settled water for 
the first period will show that the av- 
erage values are rather good but that 
on several occasions the maximum val- 
ues are bad. Some of these, as for 
May and July, are undoubtedly the re- 
sult of improper coagulation. Re- 
moval of the around-the-end baffles in 
the middle of the period did not have 
any appreciable adverse effect on the 
results. 

During the second period, with the 
flocculator in operation, the average 
values for settled-water turbidities are 
good, but there are still some poor 
maximum values. 


T 
1,600 | sonar 
c | | 
2 1,200 TA I T 
E 1,000 }— 
2 3-hp. Drive | | 
8 | | | 
400 
200 
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Speed—cycles min. 


Fic. 4. Power Consumption 


The third period also shows good av- 
erage values and, with one exception, 
the maximum values are satisfactory. 
The better results are to be ascribed to 
the baffle between the flocculator units 
—which prevents skimming—and the 
substitution of soda ash for lime as an 
aid to coagulation. 

The introduction of mechanical floc- 
culation has made possible improved 
operating results even though the load 
on the plant was increasing and the ca- 
pacity of the settling basins was not 
enlarged. At the same time Table 2 
shows a decrease in the amount of co- 
agulant used. 

Both of the flocculator units are 
equipped with variable drives, as pre- 
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viously mentioned, with the speed 
range of the first unit higher than that 
of the second. The higher speeds have 
not been found useful, and it is felt 
that, although some variation in speed 
is desirable for different water condi- 
tions, the advantage gained is out- 
weighed by the additional cost. Fixed 
drives of four cycles per minute for the 
first unit and three cycles per minute 
for the second would probably be best 
at the Cornell plant. 

H. T. Zimmerman, of the Ralph B. 
Carter Co., made some measurements 
of power consumption on the two units 
shortly after they were installed. His 
results are shown by the curves in Fig. 
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Fic. 5. Flow Rate—Detention Period Curve 


4+. The equations for these power 
curves, which were developed by How- 
ard Golub (1), are: 
For the 3-hp. flocculator : 
Watts = 38.5 (cycles/min. — 1.25)** + 500 
for the 5-hp. flocculator : 
Watts = 55 (cycles/min. — 2.6)** + 580. 


TABLE 2 
Average Rates of Feed 


Avg. Rate of Feed—ppm. 
| 


Period | | 
| - | Sodium 
Alum |; Lime Soda Alumi- 
Ash 
nate 
Mar. 1947-—Mar. 1948 30.1 2.7 0.5 
Mar. 16, 1948—Jan. 1949] 26.3 5.1 
Jan. 1949-Sept. 1949 24.8 1.4 | 
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Operation costs are much lower for 
the slower rates. No attempt has been 
made to compute the cost of operation 
per million gallons of water treated, 
since the rate of flow through the basin 
is subject to rather wide variation, 
while the rates at which the flocculators 
are operated remain nearly constant. 
The flocculator basin proper has a vol- 
ume of 15,600 gal. The detention pe- 
riod is plotted against flow rates in Fig. 
5. The plant has been operated suc- 
cessfully at rates as high as 2.5 mgd., 
which gives only eight minutes in the 


Fic. 6. Wash Water Troughs 


flocculation basin and about four hours 
in the settling basins. This rate was 
attained by operating the present four 
filters above their rated capacities. 

In 1942 the author (2) described the 
reconstruction of one of the filters at 
the Cornell University Filter Plant, 
using Norton * porous plates for the 
underdrain system, Anthrafilt ¢ for the 
filtering medium and Palmer Agita- 


* Made by Norton Co., Worcester, Mass. 
+A product of Anthracite Equipment 
Corp., Wilkes-Barre, Pa. 
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tors ¢ for surface wash. The two re- 
maining old filters have since been re- 
built in a similar manner, and the one 
new filter completed is also of this con- 
struction, which implies continued sat- 
isfaction with this type of filter. 

The vash water troughs used in the 
new filter may be of interest to others. 
They were made from lengths of 20-in. 
steel pipe, from which a longitudinal 
section was cut to leave an opening 14 
in. wide. After the troughs were in 
place, metal lath was stretched over the 
outside and hooked over the lips of the 
troughs. Both the inside and the out- 
side of the troughs were then coated 
with a 1:1 cement and sand mortar 
containing a liberal amount of Ironite.§ 
Care was taken to obtain lips that were 
smooth and level. The cement was 
then coated with two applications of 
Bituplastic.||} The troughs are shown 
in Fig. 6. 

Although a circular section is prob- 
ably not ideal for wash troughs, the 
author is convinced that it is much 
superior to the flat-bottomed U-shape 
commonly used. Flat-bottomed troughs 
tend to set up eddy currents in the ris- 
ing wash water. Such currents are 
not in evidence with the circular sec- 
tion and a much better flow of the wash 
water to the troughs is obtained. Up 
to the present the coating applied to the 
troughs has stood up well and appears 
to have protected them from rusting. 
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Worry over water shortage is world-wide these days. Last month 
in England and Italy, autumn rains of cloudburst proportions caused freak 
floods which did millions of dollars of damage, but didn’t touch the drought. 
At Dartmouth, England, for instance, a local storm was so severe that it 
backed up the River Dart through the city’s storm sewer system and created 
the spectacle of fish swimming in the gutters, while in nearby London a 
4.4-bil.gal. reservoir remained bone dry. In Germany, the Rhine was so 
low that barges could carry only a third of their usual load for fear of 
grounding. And back home in New York City, water supply reservoirs 
were down to half capacity, setting in motion a number of emergency con- 
servation measures in city departments and pleas for voluntary consumer 
water saving. Critical as they are, however, these shortages are nothing 
that a good wet winter couldn’t cure. 

Out in California, on the other hand, the problem is more serious. 
There the summer dryness could be blamed only for aggravation, not crea- 
tion, of the catastrophic shortage. Even under the best conditions, expand- 
ing its economy and population as rapidly as it is, California could not hope 
to find water enough within its borders to supply itself. And such help as 
it has already obtained from the Colorado River has been more than offset 
by the increases in consumers and consumption since that source was tapped. 
Even during the ten wet years which preceded the last three dry ones, it is 
said that Californians were using more water than the rains provided. Thus 
the state is more than desperate in its efforts now to find more water some- 
where, not only to provide for present needs but to keep its boom in motion. 

Among the hopes held out have been the cooperative development of 
an intensive conservation program to make the best use of what water there 
is and the scientific development of new sources—such as Oregon’s Columbia 
River, such even as the Pacific Ocean. And even now the state and the 
federal Bureau of Reclamation are giving serious study to the project 
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which would pipe and pump water from the mouth of the Columbia some 
1,100 miles south. Now, too, intensive research is being directed at the 
possibility of devising practical equipment for the distillation of sea water 
on a large enough scale to supply municipalities and irrigation districts. 
Only the other day, as a matter of fact, the President asked Congress for 
half a million dollars for a federal project to carry out such research on a 
national scale. 

What will be the ultimate answer, we hesitate to predict. Not being 
Califobes, we won't suggest that a reduction of population is the only pos- 
sible way. Appreciating the past accomplishments of science and of engi- 
neering in particular, we can’t write off either the Columbia River Aqueduct 
or, entirely, distillation. We've already, and apparently so have Cali- 
fornians, given up the idea that “‘cloud-busting” can contribute any more 
than a drizzle to the flood that’s needed. But where there is a will— 
and no one has ever accused California of being intestate—there will 
undoubtedly be found a way. 

Meanwhile, in the interest of best using the water that’s available, we’ve 
seen no more down-to-earth suggestion than the following one received by 
Franklin Thomas, Chairman of the Colorado River Board of California, 
from a thoughtful constituent : 


Dear Sir: 
I see by the papers that we are always fighting for water. Arcadia is shut 
off part of the time. Monterey Park is also shut down for some things between 
3and7 p.m. Also other towns are in trouble. Now, we could save millions of 
gallons of water every day if everyone would save one flush of the toilet a day. 
You know as well as I do that half the flushes of a toilet are unnecessary. 

Countless thousands of women are like my wife (and I can’t get her to see 
it). She can’t even look at the toilet without flushing it. She blows her nose 
on a kleenex, throws it in the toilet and flushes it. Combs her hair, takes out 
three or four hairs from the comb, drops them in the toilet and flushes it. Now, 
most women are like that. They also waste water in the kitchen. We are 
spending money to build dams, pipelines, ete—why not spend a little money to 
advertise to save water? 

As I say, if every one would only save one flush, think of the millions of 
gallons of water that could be saved every day. 


As a matter of fact, such a campaign, under some such slogan as 
“Don’t Be a Fourflusher When Only One Will Do,” might well be adopted 
wherever shortages plague, for whatever reason. And if it won’t attack 
the real basis of California’s water worries, it will at least make consumers 
conscious of the fact that almost 50 per cent of their normal domestic 
consumption is a straight flush. 


(Continued on page 4) 
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Three De Laval pumps installed 
in the South Side Distribution 
Center in the year 1946 for the 
purpose of boosting pressure 
during peak loacis. Two are 
rated at 10 mgd, 160’ head, 


FLI NT WILL INSTALL the third at 15 mgd, 160’ head. 
DE LAVAL PUMPS TO MEET INCREASED 
WATER DEMANDS 

Seven times in a row... 1918, 1921, 1923, 1924, 1930, 
1946, and now in 1949 the City of Flint, Michigan will 
install De Laval pumps to satisfy an ever increasing de- 
mand for water. Four low lift and two high lift pumps 
will be installed in Pumping Station No. 3 later this year 
and they will give the City of Flint a total capacity of 
352 mgd... all handled by De Laval pumps. 

Here, as in over 78 per cent of America’s cities, De 
Laval pumps have insured complete dependability and 
high sustained efficiency, year after year. When you are 


ready to install additional pumping capacity, specify 
DE LAVAL. 
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DE LAVAL STEAM TURBINE CO., TRENTON 2, N. J. 
DE LAVAL TURBINES + HELICAL GEARS + CENTRIFUGAL BLOWERS AND COMPRESSORS 


CENTRIFUGAL PUMPS + WORM GEAR SPEED REDUCERS + IMO OIL PUMPS 


Send for Catalog 10-8-JA 
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(Continued from page 2) 


A Superior Service Award was presented by the Dept. of Agriculture 
to its Div. of Watershed Protection and Management at the Southeastern 
Forest Experiment Station on Sept. 9. The award is in recognition of the 
research work done at Coweeta Laboratory in establishing the quantitative 
effects on stream flow of various treatments of watershed lands. A review 
of some of the findings of the station’s staff appeared in the May 1947 
Journal (Vol. 39, p. 443) in a paper by Joseph A. Lieberman entitled “Wa- 
ter Resource and Watershed Management Research in the Southeast.” 
Accurate measurement and the maintenance of scientific records were be- 
gun at the Coweeta Laboratory 15 years ago. 


Man’s impatience, which we have deplored before on numerous occa- 
sions, never had a more tragic demonstration than that which took place in 
the Hollywood gas company office last October 3. One William Holmes, 
a conscientious consumer who believed in settling his accounts promptly, 
was waiting at the counter to pay his gas bill when a man in an obviously 
big hurry to get rid of his money rushed in, pushed past Holmes and de- 
manded that a cashier “wait” on him immediately. The scuffle which fol- 
lowed was not only understandable but unfortunate inasmuch as it re- 
sulted in the death of Mr. Holmes. Thus, the impatient one ended up 
not only first in line, but first in the lineup, booked in jail upon suspicion of 
manslaughter. And neither bill was paid. 

Of the many morals which occur to us, “don’t pay your bills” isn’t one, 
but a strong case might well be made out for “pay your bills by mail.” 
Certainly there wouldn’t be much point in advising “don’t use gas” or even 
“don’t live in Hollywood,” for we, as a New Yorker, are well aware that 
the fatalities in a similar instance in our fair city would have been multiple. 
At any rate, remembering our own well elbow-calloused ribs and our 
relatively successful unimpatience in this den of metropolitan irritation, we 
must again recall the fable of the tortoise and the hare, pointing out, of 
course, the advantage not only of speedlessness but of a thick shell. 


(Continued on paye 6) 


Loote-Leaf BINDERS Sturdily bound in blue canvas 


with lettered backbone, the 


for A.W.W.A. Standards binder has durable metal hinges, 
capacious 1%-in. rings and 


Price $2.50 eight blank separator cards with 
projecting tabs. All A.W.W.A. 

AMERICAN specifications will be provided 
WATER WORKS punched to fit the binder as 
ASSOCIATION soon as the older stocks have 


500 Fifth Ave. New York 18, N.Y. been exhausted. 
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ACCURATE FEEDERS 


for Volumetric and Gravimetric i 
Feeding and Control of ‘ | q 
Liquids and Dry Materials 


Universal Feeders 


Lime Slakers 


Precision Solution Feeders 


Laboratory Stirrers 


Disc Feeders 
Gravimetric Feeders 
Rotodip Meter Feeders i 
Rotolock Feeders 


Dust Collectors and Filters 


Chemical Elevators 


Slow and Rapid Mechanical Mixing i 
Equipment 


For bulletins, address 


(Division of Builders tron Foundry) 
Providence 1, R. I. 


THE LAST WORD IN FEEDERS 
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(Continued from page 4) 


Fish tales are forever flopping in our face. Much as we'd like to avoid 
even reference to the intricacies of ichthyology or the alleged pleasures of 
piscatology, we’re always being reminded of our elemental concern with 
the cold-blooded, worm-eating creatures which infest our waters. Thus 
we accept the role of talebearers and count every tale a cross. 

First fisherman of the water works realm—at least in our books—is 
one Wendell R. LaDue of the Akron, Ohio, water department. Only last 
month, ex-prexy La Due received a fine letter of commendation from the 
powers that be in Akron for his part in making the 1949 Fishing Rodeo, 
for children under fishing license age, a big success. That “part,” inci- 
dentally, included securing prizes, furnishing personnel to handle the regis- 
tration, assisting the young fishermen in baiting their hooks and untangling 
their lines, rendering first aid and, beyond that, furnishing several thousand 
mature fish from the department’s Lake Rockwell as fair game. And some 
two months previous the same fish fancier became one of the two honorary 
members of the 30,000-member United Conservation Clubs of Summit 
County, Ohio, by virtue of his good offishes in promoting conservation. 

Fresh fish news, too, has arrived from Orange, N.J., where state 
hatchery men recently made their triennial raid on the Orange Reservoir 
with the purpose of thinning out the reservoir’s fish population and re- 
stocking Branch Brook and Weequahic Parks in Newark. Pictures (see 
cover) of the large haul of perch, pickerel, bass and carp undoubtedly made 
many mouths water and casting arms itch. As for us, Ugh! 

Finally, from Easton, Pa., came still another story of thousands of 
fish—dead—floating on their backs down the Lehigh River from a polluted 
upstream area presumed to be at Bethlehem. Second such fish kill in a 
month, this calamity had the state fish warden, water works men and the 
bureau of sanitary engineering water sampling and post-morteming to 
trace the guilt. In this case, though, we confess to mourning with the 
fisherman, though perhaps more for the crime than the crimed against. 
And our mourning stems less from the fact that our distaste for the species 
Pisces is accentuated in death, than from the knowledge of what the same 
pollution can do to our water supplies. As a matter of fact being quite 
big about the whole thing, we'll admit that we like fish in their place and 
would move mountains not only to keep them there but to keep them 
healthy there. 


The use of sound waves—audible and inaudible—for water treatment 
(see Sept. 1949 JourNAL, p. 74) gained another foothold when the Ohio 
River Valley Water Sanitation Conmmission embarked upon a study of the 
possibility of elimination of phenol wastes by the use of ultrasonics. An 
investigation into soil pollution was also instigated. 


(Continued on page 8) 
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FOR WASHINGTON, 0 C 


Way back in 1907 and again in 1926 National successfully cleaned the 
water mains of Washington, D. C. 

In 1945 a five year program to clean and recondition the entire water 
main system of Washington was begun and National in conjunction with 
the Centriline Corporation was again awarded the cleaning contract for 
1945, 1946, 1947, 1948 and 1949 — in short, the entire cleaning job! 

Tests made on those lines already cleaned and centrilined indicate a 
co-efficient of over 130 as against less than 90 before cleaning, resulting 
in lower pumping costs, increased volume and higher pressure. 

Let us estimate the cost of restoring your lines to at least 95% of their 


original carrying capacity. Write today. 


NATIONAL WATER MAIN CLEANING COMPANY ‘ 


50 Church Street, New York 7, N.Y. 


ATLANTA, GA., 333 Candler Building * ATLANTA, GA., 1221 Mortgage Guarantee Bldg. 
BOSTON, MASS., 115 Peterboro St. « CHICAGO, ILL., Room 1336, 122 So. Michigan 
Avenue * FLANDREALI, S. D., 315 No. Crescent Street « KANSAS CITY, MO., 422 B. 
M. A. Bldg. ¢ LITTLE FALLS, N. J., Box 91 « LOS ANGELES, CALIF., 448 So. Hill 
Street © OMAHA 5, NEBR., 3812 Castellar Street © RICHMOND 19, VA., 210 East Frank- 
lin Street © SALT LAKE CITY, UTAH, 149-151 W. Second South St. © SAN FRANCISCO, 
CALIF., 681 Market St. ¢ SIGNAL MOUNTAIN, TENN., 204 Slayton Street * WACO, 
TEXAS, P. O. Box 887 © MONTREAL, 2028 Union Avenue « WINNIPEG, 576 Wall St. 
HAVANA MAYAGUEZ, PUERTO RICO BOGOTA CARACAS MEXICO CITY. 
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(Continued from page 6) 


Devoted to water conservation in the West is the August 1949 issue 
of The Reclamation Era, official publication of the Bureau of Reclamation. 
Keynoting the issue is the self-explanatory title of an article by Commis- 
sioner Michael W. Straus: “Conservation (Full Utilization) of Water.” 
But more spectacular is an article on salt water distillation by Oscar L. 
Chapinan, Undersecretary of the Interior, which fans the blaze that some 
day may be boiling the ocean. Although he underlines the necessity for 
more efficient use and reuse of water, and also suggests diversion of some 
of the surplus Columbi~ River water to California, his chief attention is turned 
to the Pacific Ocean, viewed by some as the West’s “last water hole.” 
Artificial control of rainfall he considers “a rather dubious” possibility. 
Although distillation is still too expensive to be used for municipal supply— 
except perhaps in emergencies, Chapman points out that the present cost 
of water produced by the largest units, including fuel, depreciation and all 
operating costs, has been reduced to a range from 55¢ to $1.50 per 1,000 
gal. Since the beginning of the war, their efficiency has been increased 
éight times. And bills are now pending in both Senate and House which 
would authorize research and pilot plant projects by the Interior Dept. 


(Continued on page 10) 


Detection of Coli in Water 


This group of Difco Dehydrated Culture Media is recommended 
for the detection and confirmation of the presence of coliform 
bacteria in water. Each medium is prepared to conform to all 
requirements of “Standard Methods for the Examination of 
Water and Sewage’’ of the A. P. H. A. and A. W. W. A. 


Bacto-Lactose Broth 
Bacto-Endo Agar 
Bacto-Levine E.M.B. Agar 
Bacto-Brilliant Green Bile 2% 
Bacto-Formate Ricinoleate Broth 
Bacto-Lauryl Tryptose Broth 


Specify “DIFCO” 
DiFco LABORATORIES 


DETROIT 1, MICHIGAN 
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Here is a Valve that will give you com- 
PLETE service on water mains, turbine 
pump discharge, bowls of booster 
pumps, air tanks, sand traps — in fact, 
wherever you require COMPLETE 
CONTROL of air inlet, discharge, or 
of air and water levels. 

It has the simplicity and reliability 
you will find in all Rensselaer products. 
It will not blow shut under high velo- 
city air discharge. It closes positively 
under low water head. It has full clear 


LEADERSHIP FOR 


JOURNAL A.W.W.A. 


VENTING. 


escape of of 


drained. 


PRESSURE AIR RELEASE 


Allows accumulated air under Pressure 


to escape from high points ot pipe lines: 


YOU GET ALI. 3 SERVICES 
FROM THE 


M 


AIR and VACUUM and AIR 
RELEASE VALVE 


passage for air, reducing friction to 
minimum. All internal working parts 
are solid bronze. Special air release 
rubber valve has long life, is tight- 
seating. Complete details on request. 

Do you want to know more about 
this triple-service Valve, or any of the 
many other Rensselaer products? Send 
for our Representative. There 
is one near you, ready to serve 
without. obligation on your 
part. Call him today. 


OVER 65 YEARS 


Gote Valves © Square Bottom Valves ® Topping Valves ond Sleeves 
Hydrants Check Valves Air Release Valves 


RENSSELAER VALVE COMPANY ° TROY, N. Y. 


Division of Neptune Meter Company 


Atlanta, 
City, Los Angeles, Memphis, 


Bala-Cynwyd, Pa., Chicago, alongs, Donver, Moss. Herne, 
Oklahoma City, Pittsburgh, San 


Francisco, Seattle, Waco 
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(Continued from page 8) 


A “Valve Manual for Water Works and Sewage Works Operators” 
has been issued as the combined April & July 1949 issues of the Journal of 
the Missouri Water and Sewerage Conference. Compiled by Vance 
Lischer, consultant of Horner & Shifrin, with the cooperation of valve manu- 
facturers, the 76-page booklet contains generously illustrated descriptions 
of various types of valves, sections on selection, maintenance, and methods 
and devices for valve operation are included. Copies of the manual may 
be obtained from the Secretary-Treasurer, Missouri Water and Sewerage 
Conference, State Office Bldg., Jefferson City, Mo., at a cost of $2.50 each. 


A stream survey in the Rondout-Wallkill basin inaugurates the first 
such campaign to be undertaken by the recently created Water Pollution 
Control Board of New York. The investigating team included two sani- 
tary engineers, two chemists and an aquatic biologist. Cooperating with 
the board and the State Health Dept. in the venture are local health of- 
ficials and the U.S. Public Health Service, which has loaned a mobile 
laboratory. It is expected that this first, experimental study on a typical 
watershed will help establish operating procedures and provide experience 
for survey persorinel. 

(Continued on page 12) 


3,000,000 ART CONCRETE 
METER BOXES NOW IN USE! 


| Since 1911 more than 1,500 different water 
systems throughout the Pacific Coast and 
Southern states have installed Art Concrete 
Meter Boxes! 


Stop Joint Leakage 
Write for information Art COACRETE 


CARSON-CADILLAC COMPANY 


1221 Pinson Street ae C. 
Birmingham, Alabama SAN DIEGO. CALIF PHOENIX. ARIZ 
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\ The physical strength and characteristics of steel 
\ The positive protection and permanency of concrete, inside and out 
V The simplicity, flexibility and safety of Lock Joint Rubber Gasket Joints 
. . . TO REDUCE THE COST OF DELIVERED WATER 


Although the Company began the development and manufacture of this 
pipe eighteen years ago, 1941 marks the first appearance of this composite, 
modified pre-stressed pipe in its present form. Since that time, it has become 
established throughout the West as one of the outstanding developments in 
the field of pressure transmission of water. American Concrete Cylinder Pipe 
combines greatest efficiency and economy in the medium diameter range from 
14” to 36” inclusive and in the range of operating pressures from 100 psi upward. 
This pipe is manufactured in nominal lengths of 30 feet. Its design incor- 
porates the physical properties of steel with the protection and permanency of 
concrete. The Lock Joint Rubber Gasket Joint simplifies installation—as- 
sures positive water-tightness under normal operating conditions. 


The economies of American Concrete Cylinder Pipe are reflected in initial 
cost, ease of installation, sustained capacity, and trouble-free service. All of 
these factors mean substantial savings in the cost of delivered water. Com- 
plete information is available upon request. 


PIPE AND CONSTRUCTION CO. ) 


Concrete Pipe for Main Water Supply Lines, Storm & Sanitary Sewers, Subaqueous Pipe Lines 
P. O. Box 3428, Terminal Annex, Los Angeles 54, California 
Main Offices and Plant—4635 Firestone Blvd., South Gate, Calif. 
District Sales Offices and Plants—Oakland, San Diego, Portland, Oregon 
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(Continued from page 10) 


The versatility of water is one of its characteristics we take for 
granted until it is pointed up by some such situation as has existed on the 
island of Madeira almost from the beginning of time. Ever since 1493, as iv 
a matter of fact, Madeirans have been devising projects to overcome a a 
serious water shortage by diverting the abundant supply of the moun- = 
tainous northern regions to the inhabited southern part of the island. 

Madeira being what it is, Madeirans have not, of course, suffered a 450- a3 
year thirst, but since no one yet has figured out how to harness the power of 
wine for generating electricity or how to make it palatable to plants. 
Madeira itself has been practically powerless as well as unirriguous.* 
News that the Portuguese government has instituted a large program of 
hydroelectric and irrigation development, to be completed in 1951, thus 
heralds the end of an ancient problem. But more than that, consider the 
boon to Madeiran civilization. With an adequate supply of agua, Ma- 
deirans will at last have a chance to change their beverage, to take full ad- 
vantage of inside plumbing, even perhaps to take bubble baths in some- 
thing less sticky than champagne. It’s possible, of course, that we've 
misimagined the present status of Madeira, but no matter, the versatility 
of water is still worth a think or two. es 


Speaking of baths, though, reminds us to give you notice that next 
month will be the 107th anniversary of Adam Thompson’s pioneering plunge 
in Cincinnati—the first bathtub bath of American history. And if you 
don’t think that that immersion evoked even more publicity than some of 
the more artistic dips by our current Hollywood Eves, you don’t read the 
Wall Street Journal. Just what effect Adam’s aquation had upon the 


* If you prefer, irrigatedlessness or irrigatednessless, perhaps even unirrigatedness, 
but we and Webster prefer our term as denoting better the rigors of irrigationwater- 
lessness. 


(Continued on page 14) 


You can purchase good cathodic protection equipment 

Cathodic from many reputable manufacturers of anodes, rectifiers, 

etc. But that’s only half the answer to rust and corrosion 

PROTECTION problems. The rest of it is technical skill in the application 
of cathodic protection equipment and theory. 


is More Than Flastra Rust-Proofine has. at vour Jisposal, a trained 


Equipment staff of corrosion specialists ready to give each problem 
the individual attention required for successful solution. 
Why not write today? There’s no obligation. 


ELECTRO RUST-PROOFING CORP., (N. J.) 
BELLEVILLE 9, NEW JERSEY 
REPRESENTED IN PRINCIPAL CITIES E11 
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. Capacities 
from 10 to 15,000 G.P.M. 
at heads to 300 feet. 


Economy Double Suction Pumps meet your needs... for 
most any volume. More than 1500 models designed for every 
type drive assure you the right pump for your requirements . 
with these advantages: 


1. Complete rotor may be removed without exposing bearings 
which are enclosed in removable cartridges. 

. Shaft sleeves sealed to prevent leakage between sleeve and 
shaft. 

. Modern hydraulic design. 

. Flanged wearing rings “‘L" shaped, inward flow. 

. All parts made to limit gauges for interchangeability. 

. Unusually effective water seals. 

. No threads in center of shaft to start fatigue failure. 

. Large wells for lubrication with flushout for old lubricant. 
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8 


For full details write Dept. AG-11 for Catalog 1147 A. 
Centrifugal, axial and mixed flow pumps for all applications. 
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Pumps Inc, 
DIVISION OF HAMILTON THOMAS CORP. HAMILTON, OHIO 
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(Continued from page 12) 
stock market we aren't yet sure, but it is to its journal that we owe our 
information. 

Not from water works men or perfume peddlers, who may have had 
some legitimate cause for concern, did the protests come, however. It was 
first the medical profession which decried the “pernicious” practice, claim- 
ing that it would result in rheumatism, inflammation of the lungs and a 
host of other ailments which would sap the vitality of the populace. Then 
politicians took up the cause, seeing in bathing “the end of our democratic 
way of life.” Even action followed: Philadelphia attempted to ban bathing 
from the first of November to the first of March; Boston prohibited the 
practice except upon advice of a physician; and Hartford, Providence, 
Wilmington and other cities tried to distub people by assessing them a 
prohibitive water tax. Finally, even a state took the matter in hand, 
Virginia imposing a tax of $30 a vear--e-~ -~-ry.hathtub in the state. 

vail, uas since disappeared is retiecteu ... ‘ects that, 
ui me normal domestic water bill, approximately 30 per cent represen. ~~ 
charge for bath water; and that we still remember the Saturday night 
polemics in the family circle. And if a bath is less an adventure these days 
than it used to be, there are perhaps compensations. At any rate, we, for 
one, will be happy to be able to celebrate this Adam’s anniversary with at 
least a pre-Christmas tubbing in a water that’s both soft and safe. 


The first Chief Basin Engineer for the North Atlantic Drainage 
Basin, Kenneth C. Lauster, was appointed as the implementation of the 
Water Pollution Control Act of 1948 gathered momentum. The basin, 
with headquarters in New York City, is a field operation of the Water 
Pollution Control Div. of the U.S. Public Health Service, and is one of 
ten into which the country is divided. Ultimately, 14 river basin areas will 
be established. A registered professional engineer, Lauster has been exe- 
cutive officer of the Water Pollution Control Advisory Board in Washing- 
ton. Previously he had been chief engineer of the North Dakota Div. of 
Sanitary Engineering. 


P. S. Wilson of Glen Ridge, N.J., has joined the staff of Energy Con- 
trol Co. as a specialist on water works metering and control equipment. 
An item recently added to the list of instruments handled by the company 
is the Bethlehem Flow Tube, which it is claimed offers measurement of flow 
with a minimum pressure loss and low first cost. 


Francis §S. Friel, consulting engineer of Albright & Friel, who recently 
was awarded an honorary Doctor of Engineering degree by Drexel Inst. 
of Technology (P&R August 1949, p. 8), has just been appointed io tie 
board of trustees of that institution. 


(Continued on page 16) 
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THE BIG 


IN WATER & SEWAgr 


Builders Chlorinizers are thoroughly 
field tested products of Builders- 
Providence, Inc., a company that has 
specialized in equipment for meter- 
ing and controlling flow for more 
than fifty-five years, and with whom 
excellence in design and manufac- 
ture has been a tradition since 1820. 


For full information and descriptive 
bulletins, address Builders-Providence, 
Inc. (Division of Builders iron Foun- 
dry), Providence 1, R. |. 


aS ACCURATE + SAFE + SIMPLE + DEPENDABLE + ATTRACTIVE 
BUILDERS 7 
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(Continued from page 14) 


Having eschewed supernaturalism in favor of science, we can now 
report real progress in the science of dowsing. So what if Jabbo Smith, 
a twig-twitching tenant on Jim Threadgill’s farm near Paris, Tex., dis- 
covered a 22-ft. deep supply only 50 yards away from where oil prospectors 
had sunk 340-ft. and 570-ft. holes in a vain search for water—we’re much 
more impressed with a development by Dr. Albert W. Hull, Asst. Director, 
General Electric Research Lab., of an improved “magnetometer.” Pat- 
ently (and Dr. Hull’s new device is patented), an instrument consisting 
of a detecting coil, which produces a current proportional to the strength 
of the earth’s magnetic field, and equipment for measuring variations in the 
current so produced, all gyroscopically aligned with the earth’s field, must 
be more trustworthy than a peach twig. For the present, of course, Dr. 
Hull’s improved magnetometer will not be made commercially available, 
not necessarily because its cost would be slightly greater than Jabbo’s 
$25 charge for finding and unearthing a water supply, but because the need 
for such an instrument, applicable to the hunting of sunken ships and the 
aircraft surveying of vast areas for iron deposits, is to date “extremely 
limited.” Understanding that the magnetometer is sensitive to slight varia- 
tions in the earth’s magnetic field, such as those caused by iron deposits in 
the ground, however, we look forward to the early realization that it can 
readily be applied to the detection of underground iron-bearing waters. 
And then where will Jabbo and his peach twig be? 


A pattern making instrument claimed to eliminate hours of tedious 
drafting has been created to solve most of the problems encountered in 
welding pipe fittings and in sheet metal work. Called the SMW Pattern 
Maker, the device is a modified parallel-leg compass with an adjustable 
radius bar. The scribe-leg slides in a bearing on the radius bar to project 
desired shapes on any surface. It is available from E. A. Scott, publisher 
of Sheet Metal Worker, 45 W. 45 St., New York, for $7.50. 


An upbubblement unparalleled left Charlotte, N.C., with the clean- 
est street this side of heaven last month, and, strangely enough, neither 
the water nor the street cleaning department had a hand in the supersanita- 
tion. First cause, as a matter of fact, was a series of bumps which tumbled 
a drum of liquid shampoo from a passing truck. Accessory after the mess 
was the fire department which appeared shortly to wet down the slippery 
pavement. And then onto the scene rushed the police department to re- 
route traffic around the bubble-blocked thoroughfare. Actually it was a 
full two hours before the 9-ft. geyser of gutter-born globules could be dis- 
pelled and the street again opened to traffic—without dandruff, but still 
damnedrough. 

(Continued on page 18) 
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In Cincinnati’s program to recondition its water 
mains for greater efficiency and economy, Centri- 
line has recently completed its fifth contract since 
1940. 


A total of more than 68,000 feet of cast iron pipe 
has been cleaned and uniformly lined with dense 
cement mortar in this city. Pipe sizes were from 
24” to 48”. On the last job, the average speed of 
lining was better than 1,000 feet per day —resulting 
in minimum interruption in water distribution. 


Cincinnati has found that Centrilining pays, It 


CENTRI LI will establish and maintain a high coefficient,.te- 


duce pumping cost, stop all leakage and terminate 

C0 R PO RATI 0 N deterioration. Consult Centriline’s experienced 
hydraulic engineers. A 28-page illustrated bulletin 
is also available on request. 


142 CEDAR STREET 


NEW YORK 6, N. Y. CEMCNT MORTAR LININGS FOR WATER MAINS 


CENTRIFUGALLY APPLIED in strict conformity with 
A.W. W. A. Specifications. 


: 
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“IF I had a million dollars” may have been an all too accurate intro- 
duction to last month’s tale of windfall at Perryopolis, Pa. (see October 
P&R p. 10). At any rate, that million-plus dollar legacy, the spending of 
which took Perryopolitans more than a’year to plan, threatens now to vanish 
into thin air, or heirs, with the eleventh-hour agreement by no less than 
six first cousins of benefactress Mary Fuller Frazier that she could not 
have been of “sound mind” in willing that much of her $2,085,000 estate 
out of the family. Thus, that water and sewage plant and all the other 
civic improvements blueprinted may never materialize and Perryopolis’ 
painstaking planning may turn out to be merely an exercise in illusion. 

Appropriately enough it was in Orphans Court, Philadelphia, that the 
cousinry petitioned to deprive Perryopolis of its town mother, and now it 
will remain for the courts to decide whether she can really remain a mother- 
in-law. Meanwhile, we ponder a new application of the old saw that says 
blood is thicker than water (or, perhaps, sewage). 


James A. Snook Jr., Rusta Restor representative in California, Nevada 
and Arizona for the past ten years, wishes to add additional lines. His 
office is at 967 Russ Bldg., San Francisco 4, Calif. 


(Continued on page 20) 


LIMITORQUE “PORTABLE’ VALVE OPERATOR 


New. . . the well-known, widely 
used “Limitorque” Motorized 
Valve Operator, in Portable form 

. for use wherever a hand- 
drawn truck CAN BE WHEEL- 
ED TO Valve or Sluice Gate 
location May be quickly con- 
nected to power outlet . . . and 
automatic electric opening and 
closing is readily secured. 


Portable “‘LimiTorque” is equip- 
ped with famous torque-limiting 
feature (operates in Opening and 
Closing directions); Limit switch 
may be set for any travel (auto- 
matic resetting); Universal Joint 
connection for compensation of 
misalignment between floorstand 
and power unit. 


This unique electrical valve 
operation is another first for 
Philadelphia. It embodies the 
salient and proven features that 
have made “LimiTorque” Valve 
Operators the most widely used 
in the world. 


PHILADELPHIA GEAR WORKS, INC. 
ERIB AVE. AND G STREET PHILADELPHIA 34, PA. and please use your 
Manufacturers of Industrial Gears, Speed Reducers, LimiTorque Valve Controls Business Letterhea i 


NEW YORK . HOUSTON . PITTSBI‘AGH . CHICAGO when requesting same. 
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FROST-PROOF CALMETS 


operate efficiently in all climates 


The frost-proof bolt plus the split case design of CALMET 
Water Meters provides effective and economical protection 
against damage from freezing or excessive pressure. The 
combination of these two features in one meter eliminates 
carrying large stocks of parts to service several types of meters. 
Standardize today on CALMET, the meter of tomorrow, for 
long-lasting, trouble-free metering in all climates! 


e SALES REPRESENTATIVES—Write 
for complete details of the CALMET fran- 
chise in your territory. 


ALMET WATER METERS 


MADE BY WELL MACHINERY & SUPPLY CO., INC —FORT WORTH, TEXAS 
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(Continued from page 18) 


Literal to a fault is one Martin Kohn of Rock Island, Ill. Only last 
month, according to Time magazine, they caught him riding on the town 
water wagon, drunk. And if his apprehension gets him “down in the 
dumps,” they’ll at least know where to look for him. 


The California Municipal Utilities Assn. is meeting Nov. 16-18 at 
the Hotel Casa del Rey, Santa Cruz. Papers will be given on such prob- 
lems of general interest as economic conditions, the testing of drivers and 
the handling of traffic while street excavation is in process. 


An atomizing valve suitable for use in vacuum deaerators and hot 
process softeners is offered by Belco Industrial Equipment Div. in capaci- 
ties up to 2,000 gpm. The valve is a non-clogging, proportioning type, 
and produces a tangential spraying action, atomizing incoming water to 
droplet form. 


A new warehouse at 1611 Dragon St., Dallas, Tex., has been = 
opened by Chain Belt Co. to serve its Dallas District sales office. The office 
facilities also are being expanded. 9 
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3 Money, Time and Labor | 
Saving Features of | 


CAST IRON PIPE 


LAID WITH ONLY WRENCHES 


Please adviseA.W.W.A. prompt- 
| ly of any change in your mailing 


NO CAULKING MATERIALS 


address. Leaving a forwarding 
address at your old post office is 
not enough, because postal regu- 
lations require periodicals to be re- 
turned to the sender if not claimed 


NO GASKETS. NO BELL 
HOLES TO DIG. 


*REG. U.S. PAT. OFF. 


For water supply, fire protection systems, 

sewage disposal systems, industrial, and irri- at the original destination. 

gation. Flexible. is 

Prompt notification will keep 
pt. 

THE CENTRAL FOUNDRY COMPANY your Journals and other commu- 


386 FOURTH AVENUE, WYO N. ¥. 
taschisangstuagenette nications coming to you without 
Gentlemen: Send us information and catalog 


on UNIVERSAL CAST IRON PIPE. annoying delays and lapses. 


sae American Water Works Assn., Inc. 


CITY 500 Fifth Ave. New York 18, N.Y. 


> Are you 
y, 
MOVING 
4 
Sf 
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For dependable 
8-minute softening use the 
streamlined Permutit @ Spiractor ® 


Permutit has added new speed to lime treatment. 
The Spiractor softens water twenty times faster 


than old style methods and takes up far less space! 


but 


The Spiractor is sturdy and dependable, operates simply, 


and requires a minimum of maintenance. Raw water 


mixed with lime enters at the base of the cone at 


a velocity high enough to suspend a catalyst bed 
of calcium carbonate granules, low enough to avoid 


carry-over. The water softening reaction results in 


precipitates that are deposited on these granules by 


accretion. Enlarged granules are drawn off 


through valve in base—and disposed of as easily as 


moist sand grains. No messy sludge to get rid of! 


The softened water, clear and low in 


alkalinity, is ready for suitable filtration. 


Write for details to The Permutit 
Company, Dept. JA-11, 330 West 42nd 
Street, New York 18, N. Y., or to 


The Permutit Company of 


Canada, Ltd., Montreal. 


For over 35 Years Water Conditioning Headquarters 
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(Continued from page 20) 


Alfonso Villa-Acosta, consulting sanitary engineer with the Ministry 
of Hydraulic Resources at Mexico City, passed away on July 30, after a 
short illness resulting from a heart attack. A short time previously he had 
been well enough to act as host to American water works engineers attend- 
ing the A.S.C.E. convention, and news of his death came as an unexpected 


shock. 


Heber K. Burton, retired superintendent of the Salt Lake City water 
department, died at the age of 78 on September 14, after a lingering illness. 


George M. Robbins, Minneapolis representative for U.S. Pipe and 
Foundry Co., died on September 6. A memorial resolution in his honor 
was adopted by the Minnesota Section at its annual business meeting on 
September 9, and a copy sent to his family. 


Warren Foundry & Pipe Corp. has moved its New York office on 
October 24 from 11 Broadway to 55 Liberty St. to provide more office 
space. The new phone number is WOrth 4-7993. 


PARLING 


ain-Line Meters 


zw 


NEW HELLIGE | 
COLOR DISC | Consistent Accuracy 
FLUORIDE Ease of Installation 


and Maintenance 
EMPLOYING | Low Pressure Loss 


NONTADING | 
GLASS COLOR 


STANDARDS 


The color disc is for use with the 
Hellige Aqua Tester No. 611 and con- 
tains ten glass color standards represent- 
ing O O.1 0.2 0.4 0.6 0.8 1.0 1.2 1.4 


Bulletin 310 comes 
at your request. 


Quotations gladly 
given. 


1.6 p.p.m. Fluoride (F~). The method 
is based on the formation of a slightly * SPARLING 


ionized complex with zirconium. en ATER Mersunine Equipment 
i L | G LOS ANGELES 54....Bor 3277, Terminal Annex 
0 South Western Ave. 

INCORPORATED CINCINNATI 622 Broadway 

3718 NORTHERN BLVD. LONG ISLAND CITY 1, N.Y. £.. ¢: See 101 Park Avenue 


6 Beacon Street 


| 
an 
| DALLAS 1..........726 Reserve Loan Life Bidg. 
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Cast Iron'Pipe and Fite 
tings be supplied in all sizeg 


2" $0 84" with all ¢ypes of icints 
and in g@tcordance with Stendard. 


Specify 
am your — 


BELL & SPIGOT 
PIPE 


FLANGE PIPE 


MECHANICAL 
JOINT PIPE 


FLEXIBLE 
JOINT PIPE 


SHORT BODY 
BELL & SPIGOT 
SPECIALS 


55 Liberty Street 
New York 5, N.Y. 


SPECIFY 
“WARREN 
PIPE” 
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ALBRIGHT & FRIEL, INC. 
Consulting Engineers 


Water, Sewage and Industrial Waste Problems 
Airfields, Refuse Incinerators, Power Plants 
Industrial Buildings 
City Planning Reports 
Laboratory 


Philadelphia 7, Pa. 


Valuations 


121 S. Broad St. 


CLINTON L. BOGERT 
ASSOCIATES 


Consulting Engineers 
Cumton L. Bocerr Ivan L. Bogert 


J. M. M. Greta Ropert A. LiIncoLNn 
Donatp M. Dirmars ARTHUR P. ACKERMAN 
Water and Sewage Works 
Refuse Disposal Industrial Wastes 

Drainage Flood Control 


624 Madison Avenue New York 22, N. Y. 


Louis R. Howson 
Donatp H. 


ALVORD, BURDICK & HOWSON 


Engineers 


Cuas. B. Burpick 


Water Works, Water Purification, Flood 
Relief, Sewerage, Sewage Disposal 
Drainage, Appraisals, Power 


Generation 
Civic Opera Building Chicago 6 


BOWE, ALBERTSON 
& ASSOCIATES 


Engineers 
Sewerage—Sewage Treatment 
Water Supply—Purification 
Refuse Disposal—Analyses 
Valuations—Reports— Designs 


110 Williams St. 2082 Kings Highway 
New York 7, N.Y. Fai: field, Conn. 


CARL A. BAYS & ASSOCIATES 


Geologists —Engineers— Geophysicists 
Industrial Consultants 


Office and Laboratory—308 N. Orchard St. 
Mail Address—P.O. Box 189 
Urbana, Illinois 


_ BUCK, SEIFERT AND JOST 


Consulting Engineers 
(Formerly Nicholas S. Mill Associates) 
Water Suppty—Sewace Disposar— 
Hypravutic DEVELOPMENTS 


Reports, Investigations, Valuations, Rates, 
Design, Construction, Operation, Manage- 
ment, Chemical and Biological Laboratories 


112 B. 19th St., New York 3, N. Y. 


A. S. BEHRMAN 
Chemical Consultant 
Water Treatment 


Ion Exchange Processes and Materials 
Patents 


9 S. Clinton St. Chicago 6, Iil. 


BURGESS & NIPLE 


Civil & Sanitary Engineers 


Water Supply and Purification 


Sewerage and Sewage Treatment 


Columbus 15, Ohio 


584 E. Broad St. 


BLACK & VEATCH 
Consulting Engineers 
4706 Broadway, Kansas City 2, Mo. 
Water Supply Purification and Distribution; 
Electric Lighting and Power Generation, 
Transmission and Distribution; Sewerage and 
Sewage Disposal; Valuations, Special 
Investigations and Reports 


BURNS & McDONNELL 
ENGINEERING CO. 
Consulting Engineers—51 Years 
Water Works, Light and Power, Sewerage, 


Reports, Designs, Appraisals, Rate 
nvestiga tions. 


Box 7088 Country Club P.O., Kansas City 2, Mo. 
Office: 95th & Troost Ave. 


BLACK LABORATORIES, INC. 


Consulting Engineers and Chemists 
on all problems of 
Water, Sewage and Waste Treatment 


ANALYSIS—TREATMENT— 
CONTROL—RESEARCH 


968 S. Oak St. Gainesville, Fla. 


AMES M. CAIRD 
J Established 1898 
C. E. Currron, H. A. BENNETT 
Chemist and Bacteriologist 
WATER ANALYSIS 
TESTS OF FILTER PLANTS 
Cannon Bidg. Troy, N. Y. 
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CAMP, DRESSER & McKEE 
Consulting Engineers 
Water Works, Water Treatment, 
Sewerage and Wastes Disposal, 
Flood Control 
Investigations, Reports, Design 
Supervision, Research, Development 


6 Beacon St. Boston 8, Mass. 


GANNETT FLEMING 
CORDDRY & CARPENTER, Inc. 


Engineers 
Water Works—Sewerage 
Industrial Wastes—Garbage Disposal 
Roads— Airports—Bridges—Flood Control 
Town Planning—Appraisals 
Investigations & Reports 


Harrisburg, Pa. 
Scranton, Pa. Pittsburgh, Pa. 


THE CHESTER ENGINEERS 


Water Supply and Purification, 
Sewerage Systems, Sewage and 
Industrial Waste Treatment, 
Power Development and Applications, 
Investigations and Reports, 
Valuations and Rates 


210 E. Park Way at Sandusky 
PITTSBURGH 12, PA. 


GILBERT ASSOCIATES, INC. 


Engineers and Consultants 


Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Chemica! Laboratory Service 
Investigations and Reports 


New York Reading, Pa. 
Houston 


Washington 
Philadelphia 


CONSOER, TOWNSEND 
& ASSOCIATES 


Water Supply 


Flood Control & Drainage 


Sewerage 

Bridges 

Ornamental Street Lighting— Paving 
Light & Power Plants—Appraisals 


351 E. Ohio St. Chicago 11 


IVAN M. GLACE 
Consulting Sanitary Engineer 


Water Supply and Purification 
Sewerage, Sewage and Industrial 
Wastes Treatment 
Design, Construction & Supervision of 
Operation 
Laboratory Service 


1001 N. Front St. Harrisburg, Pa. 


DE LEUW, CATHER & COMPANY 


Water Supply 
Railroads 
Grade Separations—Bridges—Subways 
Local Transportation 
Investigations—Reports—Appraisals 
Plans and Supervision of Construction 


150 N. Wacker Drive 79 McAllister St. 
Chicago 6 San Francisco 2 


Sewerage 
Highways 


GREELEY & HANSEN 
Engineers 


Water Supply, Water Purification 
Sewerage, Sewage Treatment 


Flood Control, Drainage, Refuse Disposal 


220 S. State Street, Chicago 4 


FAY, SPOFFORD & THORNDIKE 


Engineers 
Charles E. Spofford Ralph W. Herne 
John Ayer William L. Hyland 
Bion A. Bowman Frank L. Lincoln 
Carroll A. Farwell Howard J. Williams 
Water Suppty anp 
SEWERAGE AND SpwaGe TREATMENT—AIRPORTS 


Investigations Reports Designs Valuations 
Supervision of Construction 


Boston New York 


HAVENS & EMERSON 


W. L. Havens 
A. A. Burcer F. 
Consulting Engineers 


Water, Sewage, Garbage, Industrial 
Wastes, Valuations—Laboratories 


C. A. Emerson 
C. Toutes F. W. Jones 


Leader Bldg. 
CLEVELAND 14 


Woolworth Bidg. 
NEW YORK 7 


O. S. FENT 


Consulting Ground Water Geologist 


Water Supply Surveys 
Complete Test Drilling Service 


Box 477 Salina, Kansas 


Consulting Engineer 
Water Works and Sanitation Industrial Wastes 
Design, Construction, Operation and Management 


Reports and Valuations 


Commercial Trust Building Philadelphia 2 
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Professional Services 


HITCHCOCK & ESTABROOK, INC. 
Lester D. Lee, Associate 
Consultants to Municipalities since 1920 


Water, Sewerage, Paving, Power Plants, 


Airports, Reports and Appraisals 


521 Sexton Bidg., Minneapolis 15, Minn. 


Roberto Meneses Hoyos & Co. 


Ground Water Engineers 


Water Supply 
Test Drilling 


Geophysics 
Flow Tests 


Explorations Reports 
Design, Valuations & Supervision 
Reforma 12 Mexico City 


HORNER & SHIFRIN 


Consulting Engineers 


W. W. Horner 
H. Shifrin 


V. C. Lischer 


S. W. Jens 
E. E. Bloss 


Water Supply—Airports—Hydraulic Engineer- 
ing — Sewerage— Sewage Treatment— Munici- 
pal Engineering—Reports 


St. Louis 3, Mo. 


Shell Building 


METCALF & EDDY 


Engineers 


Water, Sewage, Drainage, Refuse 
and Industrial Wastes Problems 


Airfields 


Statler Building, Boston 16 


ROBERT W. HUNT CO. 


Inspection Engineers 


(Established 1888) 


Inspection and Test at Point 
of Origin of Pumps, Tanks, 
Conduit, Pipe and Accessories 


175 W. Jackson Blvd. 


and Principal Mfg. Centers 


Chicago 4, Ill. 


Water Distribution Studies 


THE H, C. NUTTING COMPANY 


Valuations 


Laboratory 


Engineers 


Water Waste Surveys 
Trunk Main Surveys 


Meter and Fire Flow Test 


4120 Airport Road Cincinnati 26, Ohio 


JONES, HENRY & 
SCHOONMAKER 


(Formerly Jones & Henry) 
Consulting Sanitary Engineers 


Water Works 


Sewerage & Treatment 


Security Bidg. 


Waste Disposal 


Toledo 4, Ohio 


Dams 
Airports 


Subways 
Harbor Works 
Power Developments 


51 Broadway, New York 6, N.Y. 


Parsons, Hall & Macdonald 


Gale Dixon, Associate 


Engineers 


Water Works 


Bridges 


Sewerage 
Tunnels 
Traffic & Transportation Reports Highways 
Foundations 
Valuations 
Industrial Buildings 


MORRIS KNOWLES, INC. 


Engineers 


Water Supply and Purification, 
Sewerage and Sewage Disposal, 
Industrial Wastes, Valuations, 


Laboratory, City Planning. 


Park Building 


Pittsburgh 22, Pa. 


Ma Prrnie 
Ricuarp Hazen 


Investigations, Reports, Plans 
Supervision of and Operations 
ates 


Appraisals and 


25 W. 43rd St. 


MALCOLM PIRNIE ENGINEERS 
Civil & Sanitary Engineers 


Ernest W. WuitLock 
G. G. Werner, JR. 


New York 18, N. Y. 


R. M. LEGGETTE 


Consulting Ground Water Geologist 


Water Supply 
Dewatering 
Recharging 


551 Fifth Avenue 


Salt Water Problems 


Investigations 


Reports 


New York 17, N. Y. 


THE PITOMETER COMPANY 


Engineers 


Water Waste Surveys 
Trunk Main Surveys 


50 Church St. 


Water Distribution Studies 
Penstock Gaugings 


New York 7, N. Y. 


‘ 
| 
£9 
- 


Professional Services 


LEE T. PURCELL 
Consulting Engineer 
Water Supply & Purification: Sewerage & Sew- 
age Disposal; Industrial Wastes; Swimming Pool 
Control; Investigations & Reports; Design; 
Supervision of Construction; Operation 


Analytical Laboratories 
1 Lee Place Paterson 1, N. J. 


STANLEY ENGINEERING 
COMPANY 


Waterworks—Sewerage 
Drainage—Flood Control 
Airports—Electric Power 


Hershey Building 
Muscatine, Ia. 


THOMAS M. RIDDICK 


Consulting Engineer and Chemist 


Municipal and Industrial Water Purification, 
Sewage Treatment, Plant Supervision, 
Industrial Waste Treatment, 
Laboratories for Chemical and Bacteriological 
Analyses 


369 EB. 149th St. New York 55, N.Y. 


ALDEN E. STILSON & ASSOCIATES 
Limited 
Consulting Engineers 
Water Supply Sewerage Waste Disposal 


Mechanical Structural 
Surveys Reports Appraisals 


209 South High St. Columbus, Ohio 


RIPPLE & HOWE 


Consulting Engineers 
O. J. B. V. Howe 
Appraisals—Reports 
Design—Supervision 
Water Works Systems, Filtration and Softening 
Plants, Reservoirs, and Dams, Sanitary and 
‘Storm Sewers, Sewage Treatment Plants, 
Refuse Disposal, Airports 
426 Cooper Bidg., Denver 2, Colo. 


WARD .& STRAND 


Engineers 
Ciayton N. Warp Joun A. STRAND 
Water Works Power—Water, Steam 
Water Purification «& Diesel 
Sewerage Hydraulic Testing 
Flood Control Hydrological Investi- 


Irrigation & Drainage gation 
| 1 West Main St. Madi 3, Wi 


NICHOLAS A. ROSE 
Consulting Ground Water Geologist 
Investigations 
Reports 

Advisory Service 


1309 Anita Ave. Houston 4, Tex. 


WESTON & SAMPSON 
Consulting Engineers 


Water Supply and Purification; Sewerage, 
Sewage and Industrial Waste Treatment. 
Reports, Designs, Supervision of Construc- 
tion and Operation; Valuations. 
Chemical and Bacteriological Analyses 


Boston 8, Mass. 


14 Beacon Street 


RUSSELL & AXON 
Consulting Engineers 
Geo. S. F. E. WENGER 
Joe Jr. 

Water Works, Sewerage, Sewage Disposal, 
Industrial and Power Plants, Appraisals 
408 Olive St. Municipal Airport 
St. Louis 2, Mo. Daytona Beach, Fla. 


J. E. SIRRINE COMPANY 


Engineers 


Water Supply & Purification, 
Sewage & Industrial Waste Disposal, 
Stream Pollution Reports, 
Utilities, Analyses 


Greenville South Carolina 


WHITMAN & HOWARD 


Engineers 

(Est. 1869.) 
Investigations, Designs, Estimates, 
Reports and Supervision, Valuations, 
| ete., in all Water Works and Sewerage 
Problems 


89 Broad St. Boston, Mass. 


WHITMAN, REQUARDT 
& ASSOCIATES 


Engineers Consultants 
Civil—Sanitary—Structural 
Mechanical—Electrical 
Reports, Plans, 
Supervision, Appraisals 


1304 St. Paul St. Baltimore 2, Md. 
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AMERICAN 
WATER WORKS 
ASSOCIATION 


NEW MEMBERS 


Applications received September 1 to 30, 1949 | 


Allen, E. L., Sr., Water Production Supt., 
Utilities Com., 411 E. Amelia Ave., 
Orlando, Fla. (Oct. ’49) 

Allen, Wharton Harwell, Sales Engr., 
Evans L. Shuff & Assoc., Box 1295, 
Nashville 2, Tenn. (July ’49) MP 

Anckaitis, Victor William, City Engr., 
Bureau of Water, City Hall, Easton, Pa. 
(Oct. '49) M 

Basich, George O., Repr., Rensselaer 
Valve Co., 1737 S. 81st St., West Allis, 
Wis. (Oct. '49) M 

Bennett, A. L., Public Health Engr., State 
Health Dept., Dist. Health Service No. 
7, Washington, Iowa (Oct. ’49) 

Berigtold, Charles N., Jr. Assoc. Engr., 
Bureau of Water Supply, 8 W. 2nd Ave., 
Baltimore 25, Md. (Oct. '49) M 

Book, C. Edgar, see State College Borough 
Authority 

Bostwick, T. W., Plants Efficiency Engr., 
Elec. & Water Utilities Dept., Utilities 
Bldg., S. Laura St., Jacksonville 2, Fla. 
(Oct. '49) 

Callery, Currie T., Water Plant Operator, 
Water System, Brownsville, Tenn. (Oct. 
M 

Christopher, Grigsby S., San. Engr., Ten- 
nessee Valley Authority, 1231 Greer 
Circle, Sheffield, Ala. (Oct. ’49) 

Conrady, Elmo, Supt., Water Dept., S. 
Cherry St., Mt. Carmel, Ill. (Oct. ’49) 
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Conway, Hollis R., Prin. San. Engr., 
Bureau of San. Eng., State Board of 
Health, Little Rock, Ark. (July '49) 


Crippen, Huston D., Eastern Mgr., Water 


& Sewage Works, Gillette Publishing 
Co., 155 E. 44th St., New York 17, N.Y. 
(Oct. 

Crouse, John William, San. Engr., State 
Board of Health, Little Rock, Ark. 
(July 49) MP 


Davison, Robert W., Water Plant Super- 
visor, 709 Cleveland St., Watertown, 
N.Y. (Oct. '49) P 

Decot, Valentine F., Gibney-Coffman Co., 
17 Lincoln Rd., Buffalo 21, N.Y. (Oct. 

Drake, Hal M., San. Engr., State Board 
of Health, 3620 W. 12th St., Little Rock, 
Ark. (July ’49) P 

Eckler, Clyde I., Supt., Water Dept., 201 
S. Leroy St., Fenton, Mich. (Oct. ’49) M 


Edgerley, Edward, Dist. Engr., Bureau of 
San. Eng., State Dept. of Health, 343 
N. West End Ave., Lancaster, Pa. (Oct. 
49) P 

Elliot, Simon F., Co-owner, Blackburn 
Eng. Co., 111 E. 5th St., Pueblo, Colo. 
(Oct. MPR 


Ellis, Joseph E., Jr., Sales Engr., Ellis & 
Lowe Co., 3710 Platt St., Tampa 6, Fla. 
(Oct. ’49) 


Estrada, Alfred A., Prin. Engr., Albright 
& Friel, Inc., 121 S. Broad St., Phila- 
delphia 7, Pa. (Oct. ’49) P 


Evans, Stanley W., Dist. Supt., Northern 
Indiana Public Service Co., 107 W. 
Center St., Warsaw, Ind. (Oct. ’49) MP 


Federspiel, Theron R., Salesman, Ulrich 
Chemical Co., 31 E. Georgia St., In- 
dianapolis, Ind. (Oct. '49) P 


Fletcher, Fred, Chief, Water Works Sec- 
tion, State Health Dept., 130 Delta St., 
Mt. Joy, Pa. (Oct. ’49) P 


Fort Scott Water Dept., Hilton H. Wogan, 
Comr. of Streets & Public Utilities, 
Fort Scott, Kan. (Corp. M. Oct. '49) 


Gable, Tom S., Director, Food & Sanita- 
tion, City Health Dept., 702 W. 6th 
Ave., Flint, Mich. (Oct. '49) P 


Gibney, William J., Gibney-Coffman Co., 
17 Lincoln Rd., Buffalo 21, N.Y. (Oct. 
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WORTHINGTON - GAMON 


WATCH DOG 


The meter used by 
thousands of munic- 
ipalities in the U. S. 


“Watch Dog” models 
. made in standard 


capacities from 20 g.p.m. 


up: frost-proof and split 


case in household sizes. 


Disc, turbine, or com- 
pound type. 


SURE TO MEET 
YOUR SPECIFICA- 
TIONS FOR ACCU- 
RACY, LOW MAIN- 
TENANCE, LONG 
LIFE. 


Before you invest in water meters, Dog Water Meters first choice of 
get acquainted with the design and sO many municipalities and private 
performance advantages which water companies in the United 
make Worthington-Gamon Watch States. 


WORTHINGTON-GAMON METER CO. 


296 South Street, Newark 5, New Jersey 


SUBSIDIARY OF 


WORTHINGTON MACHINERY CORPORATION 
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Glenz, K. A., Asst. Div. Mgr., Municipal 
Management Co., 253 W. 4th St., 
Williamsport, Pa. (Oct. '49) M 

Grant, Walter Schuyler, Jr., Chief Engr., 
Water Works Com., Newport News, Va. 
(Oct. '49) M 

Gray, A. C., Owner, Gray Well & Pump 
Co., 904 Garfield St., Jacksonville, Fla. 
(Oct. '49) 

Hageman, F. M., see Portland, City of 


Halladay, L. L., Plant Engr., Water Works, 
229 City Hall, Minneapolis, Minn. 
(July 

Hastings, H. K., Repr., Stifel, Nicolaus 
& Co., Inc., 433 Hawley Bldg., Wheel- 
ing, W.Va. (Oct. ’49) 

Haws, Ray C., San. Engr., State Board of 
Health, Little Rock, Ark. (July '49) 
MPR 

Healy, Edward R., Supervising Engr., 
Illinois Water Service Co., 122 N. 
Walnut St., Champaign, (Oct. M 

Hendrickson, Clyde, see Indiana Boys 
School 

Hennigan, Robert D., 
Engr., State Dept. of Health, 411 
Herald Bldg., Syracuse, N.Y. (Oct. ’49) 

Honolulu Suburban Water System, Phil- 
lip K. H. Yee, Acting Engr. & Supt., 
405 City Hall, Honolulu, Hawaii (Corp. 
M. Oct. '49) MPR 


Hopper, Samuel H., see Indiana Uni- 
versity School of Medicine 

Howson, J. T., Supt. of Water, 116 Elm 
St., Westfield, N.Y. (Oct. '49) 

Indiana Boys School, Clyde Hendrickson, 
Chief Engr., Plainfield, Ind. (Corp. M. 
Oct. '49) MPR 

Indiana University School of Medicine, 
Dept. of Public Health, Samuel H. 
Hopper, Assoc. Prof. of Public Health, 
1040 W. Michigan St., Indianapolis 7, 
Ind. (Corp. M. Oct. ’49) P 

Jacobs, Herbert A., City Supt., 
Mich. (Oct. '49) M 

Jones, D. W., Supt., Public Works, North 
Miami, Fla. (Oct. 

Kaplan, Ray, Asst. Chemist-Bacteriologist, 
Water Dept., 216 Court House, St. Paul 
2, Minn. (Oct. '49) M 

Keever, Blaine, Supt., Water Dept., Cody, 
Wyo. (Oct. MP 


Asst. Dist. San. 
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Kellogg, Glen T., Prin. San. Engr., State 
Health Dept., Little Rock, Ark. (July 
49) P 

Lanouette, Kenneth H., Jr. Sales Engr., 
The Dorr Co., 1009—17th St., Denver, 
Colo. (Jr. M. Oct. ’49) 

Lindlief, Elwin, City Clerk, Storm Lake, 
Iowa (July '49) M 

Lipscomb, Joseph William, Asst. San. 
Engr., State Dept. of Health, Richmond, 
Va. (Oct. '49) P 

Logansport, City of, Robert E. Price, 
Supt. of Utilities, Logansport, Ind. 
(Corp. M. Oct. 49) MP 

Mapp, C. H., Supt. of Utilities, 312—4th 
St., Forest, Miss. (Oct. '49) 

Martin, N. V., Gen. Megr., The Bourne- 
mouth Gas & Water Co., Alderney 
Water Works, Kinson, Bournemouth, 
Hants., England (Oct. '49) 

Massey, G. Hubard, Cons. Engr., Fairfax, 
Va. (Oct. '49) 

Mathews, W. C., Engr., Box 116, Tupelo, 
Miss. (Oct. '49) 


Maury, Richard L., Director, Public 
Works, Box 1112, Martinsville, Va. 
(Oct. '49) 


Mayeron, Harry, G. M. Orr Eng. Co., 1004 
Marquette Ave., Minneapolis, Minn. 
(Oct. 

McGoodwin, Lionell Maxwell, Cons. 
Engr., Sullivan & McGoodwin, Goshen 
Rd., Fayetteville, Ark. (Oct. ’49) 

McMahon, Frank J., Supt., 
Water, Light & Power 
Broadway, Lowell, Mich. (Oct. ’49) R 

Medlicott, Arthur M., Water Works. 
Mechanic & Electrician, Water Dept, 


Municipal 
Plants, 127 


326 N. 19th St., Fargo, N.D. (Oct. '49) 
MP 
Mitchell, Charles B., Munic. Engr., 


Michael Baker Jr., Inc., 115 Shields St., 
Rochester, Pa. (Oct. '49) M 


Morgan, Edward J., Megr., Water Sales 
Div., Board of Water Supply, Honolulu, 
Hawaii (Oct. '49) 

Myers, Joseph Francis, 
Water Div., Dist. of Columbia Govt., 
Dist. Bldg., 14th & E Sts., N.W., 
Washington, D.C. (Oct. ’49) 

William V., Salesman, Ulrich 

Chemical Co., 31 E. Georgia St., India- 

napolis, Ind. (Oct. ’49) P 


Assoc. Engr., 
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Whitefish Bay Adds Elevated Tank 


The pressure in the water system at Whitefish Bay, Wis., is definitely 
improved since the city has installed the 1,000,000-gal. radial-cone bottom 
elevated tank, shown above, in its water system. 


The radial-cone bottom design of tank is particularly well adapted to 
large capacities. It provides a lower range in head for comparable capa- 
cities than tanks of smaller diameter. Write our nearest office for com- 
plete details. 


CHICAGO BRIDGE & IRON COMPANY 


BIRMINGHAM CHICAGO TULSA BOSTON SALT LAKE CITY 
PHILADELPHIA NEW YORK DETROIT SEATTLE CLEVELAND 
SAN FRANCISCO. HOUSTON ATLANTA HAVANA LOS ANGELES 
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Portland, City of, F. M. Hageman, Supt. 
of Utilities, Portland, Ind. (Corp. M. 
Oct. MP 

Prager, Frank D., Mirs. Consultant, Puro- 
mat Co., 53 E. Van Buren, Chicago 5, 
Ill. (Oct. '49) P 

Price, Robert E., see Logansport, City of 

Quattlebaum, Cephas P., Assoc. Engr., 
Quattlebaum Eng. Co., Johnston, S.C. 
(Oct. 

Reichstein, Amiel A., City Engr. & Supt., 
City Water Works, Fairfield, Iowa (Oct. 
49) 

Rice, Lawrence G., Cons. San. Engr., 11 
Country Club PI., Camp Hill, Pa. (Oct. 
MPR 

Rutherford, Kyle W., Asst. San. Engr., 
Bureau of San. Eng., State Health 
Dept., 22 N. 9th St., Richmond, Va. 
(Oct. P 

Sharp, T. A., see Tipton Water Utility 

Sheldrake, G. Edwards, Filter Plant 
Supervisor, Dept. of Public Works, 
Bureau of Water, Queen Lane Filter 
Plant, Queen Lane & Fox St., Phila- 
delphia 29, Pa. (Oct. '49) 

Siegel, Joseph, Civ. Eng. Assoc., Dept. of 
Water & Power, Box 3669 Terminal 
Annex, Los Angeles 54, Calif. (July '49) 

Simpson, Leslie, Supt., Munic. Elec 
Light & Water, 203 E. Adrian St., 
Blissfield, Mich. (Oct. MPR 

Smart, Roy Louis, Jr., Dist. Sales Mer., 
Mathieson Chemical Corp., Box 264, 
Jacksonville, Fla. (Oct. '49) P 

Spencer, Walter, Supt., Merchantville- 
Pennsauken Water Com., 13 W. Maple 
Ave., Merchantville, N.J. (Oct. '49) 

State College Borough Authority, C. Edgar 
Book, Secy.-Treas., 118 S. Frazier St., 
State College, Pa. (Corp. M. Oct. '49) 

Stimpson, Kenneth L., Sales Mer., Utili- 
ties Com., Orlando, Fla. (Oct. ’49) 

Stoutenburgh, James H., Water Well Con- 
tractor, Glenford, N.Y. (Oct. ’49) 

Sumner, Billy Taylor, Resident Engr., 
Polk, Powell & Hendon, Engrs., 404 
Cotton States Bldg., Nashville 3, Tenn. 

(July 49) MPR 

Tauber, Edward J., Sales Engr., Byron 
Jackson Co., 808 Graybar Bldg., New 
York, N.Y. (Oct. 
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Teunisson, John Henry, Jr., City Engr. & 
Director of Public Works, Greenville, 
Miss. (Oct. ’49) MP 

Thompson, F. E., Supt., Water Dept., 
Macon, Miss. (Oct. ’49) 

Tipton Water Utility, T. A. Sharp, Water 
Utility Supt., 225 E. Jefferson, Tipton, 
Ind. (Corp. M. Oct. '49) M 

Ward, Raymond B., Water Registrar, 
Dist. of Columbia Govt., 16 District 
Bldg., 14th & E Sts., N.W., Washing- 
ton, D.C. (Oct. '49) 

Warrington, William G., Acting Supt., 
Bureau of Water, 29th & Cambria Sts., 
Philadelphia, Pa. (Oct. '49) M 

Waterstraut, Lloyd Carl, City Mgr., Three 
Rivers, Mich. (Oct. '49) MP 

Weber, Roy E., San. Engr., George Brock- 
way, Cons. Engrs., 404 Guaranty Bldg., 
West Palm Beach, Fla. (July ’49) P 

Weight, William King, San. Eng. Assoc., 
Dept. of Water & Power, 1028 Munici- 
pal Water & Power Bldg., 316 W. 2nd 
St., Los Angeles, Calif. (Oct. 49) PR 

Wells, Monroe, San. Engr., U.S. Army 
Post Engrs., 3160 Mountain View, Sac- 
ramento, Calif. (Oct. ’49) 

Wilcox, Cranston J., Public Health Engr., 
Branch—Hillsdale Dist. Health Dept., 
Coldwater, Mich. (Oct. 

Wilkens, Henry, Jr., Dist. Mgr., Texas 
Water Co., Box 11038, Houston 16, Tex. 
(Oct. MR 

Williford, Howard Kent, Asst. Prof., Dept. 
of Civ. Eng., Mississippi State College, 
State College, Miss. (Oct. '49) MP 

Wing, Walter E., Operator, Ypsilanti 
Township Water Works, 20751 Martins- 
ville Rd., Belleville, Mich. (Oct. ’49) 

Wise, Clyde, Water Supt., Jacksonville 
Water Co., Jacksonville, Ark. (July '49) 

Wogan, Hilton H., see Fort Scott Water 
Dept. 

Yee, Phillip K. H., see Honolulu Suburban 
Water System 


REINSTATEMENTS 


Abercrombie, J. S., Co., C. W. Shively, 
2105 Gulf Bldg., Houston 2, Tex. (Corp. 
M. Jan. 

Montank, Irwin A., Sr. Chemist & Bac- 
teriologist, Softening Plant, Water 
Dept., 43rd & Marshall Sts., N.E., 
Minneapolis, Minn. (Jan. '28) P 
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RE “RIGHT” 
E METERS, BECAUSE THEY ARE 


KING PRESSURE 


FROST BOTTOMS A 
IN BUFFALO-MAD 


pRE-TESTED FOR BREA 


@If you could visit the Buffalo 
i & Meter factory you would see how 
Frost Bottoms are pre-tested for 
correct breaking pressure. The 
400 pound compressed air test 


shown above guards agai s 


NIAGARA 


BUFFALO METER 
COMPANY 
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(2914 aan STREET, BUFFALO 14, N.Y. 7 
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= 
Chicago 21, Ill. (Apr. '26) 
Shively, C. W., see Abercrombie, J. S., Co. 


Olson, 436 Normal Pkwy., 


LOSSES 
Deaths 


Bond, Philip E., Owner, Tighe & Bond, | 


Cons. Engrs., 189 High St., Holyoke, 
Mass. (Jan. 

Des Baillets, C. J., Chief Engr., Eng. Div., 
3161 Joseph St., Verdun, Que. (Mar. 
34) Fuller Award '45. P 

Fales, Almon L., Cons. Engr., Metcalf & 
Eddy, Cons. Engrs., 1300 Statler Bldg., 
Boston 16, Mass. (Feb. '21) P 

McDonough, Frank J., Asst. Mech. Engr., 
City of Chicago, Dept. of Public Works, 
811 N. Michigan Ave., Chicago 11, III. 
(Oct. M 

Olsen, Fred J., Supt., Palatine Hill Water 
Dist., 255 S. W. Breyman St., Portland 
1, Ore. (Apr. ’40) 

O'Reilly, Thomas C., Asst. Civ. Engr., 
Water Dept., 215 W. Broadway, Long 
Beach, Calif. (Oct. '46) M 

Osborne, James Q., Dist. Mgr., DeLaval 
Steam Turbine Co., 706—3rd Ave., 
Seattle 4, Wash. (Jan. '28) 

Robbins, George M., Sales Agent, U.S. 
Pipe & Foundry Co., 625 Plymouth 
Bldg., Minneapolis 2, Minn. (Oct. ’39) 

Villa-Acosta, Alfonso, Cons. San. Engr., 
Ministry of Hydr. Resources, Mier y 
Pesado 222, Mexico, D. F., Mexico (Apr. 
PR 

Warde, John S., 7 Whitewood Ave., West 
Brighton, S. I. 10, N.Y. (May '30) 


CHANGES IN ADDRESS 


Changes received between September 5 and 
October 5, 1949 


Alderman, Frank E., Cons. Engr., 203 
Rialto Theatre Bldg., South Pasadena, 
Calif. (Oct. ’39) MPR 

Anderegg, James A., 7 Clarendon Ave., 
Montpelier, Vt. (Jan. 

Applebaum, Samuel B., Hotel Sheraton, 
Rittenhouse Sq., Philadelphia 3, Pa. 
(Apr. ’16) P 

Arbuthnot, James B., Regional Consul- 
tant, World Health Organization, Box 
1517, Alexandria, Egypt (Oct. '46) P 


(Continued fron page 32) 
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Arnold, William L., Public Accountant, 
126 N. Florance, Monterey Park, Calif. 
(July 

Baker, Roger C., 301 Porbeck Bldg., Little 
Rock, Ark. (Apr. ’47) R 

Bastian, Edward D., 49 Berwyn PI., Ber- 
genfield, N.J. (Jan. ’48) P 

Bethencourt, Daniel, O No. 201, Vedado, 
Havana, Cuba (Jan. '49) 

Blankenship, Reginald L., Contractor, 
Public Works, Blankenship & Carneal, 
3310 Forest Hill Ave., Richmond, Va. 
(July 

Cary, Edmund Shepard, Asst. San. Engr., 
State Dept. of Public Health, 836 S St., 
Fresno, Calif. (July '49) 

Casco, A. Andres, Oficina SCISP, Tequci- 
galpa, D.C., Honduras (Jr. M. Jan. '49) 

Chatterjee, S., 28 Behary Chakraburtty 
Lane, Howrah, West Bengal, India 
(Apr. '49) 

Culp, Russell L., 1740 Vermont St., 
Lawrence, Kan. (July '48) 

Denize, Clement F., 17 Ave. Ducoste, 
Port au Prince, Haiti (July '49) MP 


Dowlin, M. R., 5831 S. Lawrence, Tacoma 
9, Wash. (Jan. P 
Dwelle, Ralph H., 313 
dale, N.D. (Jan. '46) 


Eldridge, Edward F., Pollution Contr«! 
Com., Olympia, Wash. (Oct. '46) P 

Evans, Charles H., Chicago Branch Sales 
Mgr., Rensselaer Valve Co., 4048 W. 
Taylor, Chicago 24, Ill. (July 

Frazier, Irvin, Hays Mfg. Co.,'1940 S. 
Cotner Blvd., Lince'a, Neb. (July '44) M 

Fromherz, Frank C., Fromherz Engrs., 
8234 Poydras St., New Orleans 13, La. 
(Jan. '48) 

Glassel, O. E., Industrial Engr., The Fox- 
boro Co., 15770 Wyoming Ave., Detroit 
21, Mich. (Apr. '48) 

Graver Water Conditioning Co., Henry T. 
Sulcer, Gen. Mgr., 216 W. 14th St., New 
York 11, N.Y. (Assoc. M. June ’30) 

Hansen, Robert E., Supt., Filtration 
Plant & Pumping Station, R.F.D. 8, 
Box 194, Mt. Clemens, Mich. (Jan. '47) 

Hanson, Arthur M., 1150 Western Ave., 
Albany, N.Y. (Oct. '43) P 


5th St., River- 
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K&M “Century.” ASBESTOS-CEMENT PIPE 


No corrosion 

3 No tuberculation 
No electrolysis 
No flow reduction 


The “infections” that deteriorate the strength 
and capacity of water mains are just simply 
ruled out by the basic composition of K&M 
“Century” Asbestos-Cement Pipe. The limits 
of durability are extended indefinitely, yet 
this pipe is relatively light in weight. 


Cost shrinkage begins with low shipping 

weight. Laying is done with low-cost equip- 

ment. Labor cost falls because this pipe is 

so easily placed, with any needed cutting 

and tapping done at the site. Time cost per 

Nature made -bsbestos... joint is low and results are safeguarded by 
Keasbey & Mattison has made it “Century” flexible couplings, with their 

serve mankind since 1873. ample latitude for radius and gradient. 


Here are joints and pipe that make a line 
highly resistant to traffic vibration, earth 
settlement, and Time. Age merely strengthens 
K&M “Century” Pipe. Flow area and the 
friction factor don’t change. Therefore con- 
tinued pumping economy in the line is as 
certain as the economy of the whole K&M 
pipe installation. That is why men who bring 
this pipe to a community can take pride in 
their recommendation. For full information, 
write us. 


KEASBEY & MATTISON 


COMPANY « AMBLER PENNSYLVANIA 
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Harada, Masato B., c/o Territorial High- 
way Dept., Honomu, Hawaii (Jan. '48) | 
MR 

Harper, L. E., Pres., Omega Machine Co., | 

1141-43 Greenleaf Ave., Wilmette, Ill. 


(Continued from page 34) 


(July '37) P 
Harstad, H. T., 1514 Palm Ave., Seattle 6, | 


Wash. (Jan. 


Humber, Joseph B., 4119 San Jacinto, | 


Houston, Tex. (Apr. ’47) P 


Hunter, H. R., Cons. Engr., 313 E. 3rd, | 


Wichita 2, Kan. (Jan. '47) 

Jewell, George H., Sales Repr., Builders 
Iron Foundry, 1141 Greenleaf Ave., 
Willmette, Ill. (Apr. ’34) P 

Johnson, Francis M., Lt. Col., USAF 
(MSC), Office of the Surgeon, Head- 
quarters Air Training Command, Barks- 
dale Air Force Base, La. (Oct. '37) 

Karr, Roy Warfield, Box 3085, Seattle 14, 
Wash. (Jan. ’38) 

Krause, Keith S., San. Engr., U.S. Public 
Health Service, Missouri River Basin 
Office, 417 E. 13th St., Kansas City, 
Mo. (Jan. MPR 

Kysar, J. P., Gen. Mgr., K. W. Eng. Co., 
231 N. 11th St., Lincoln 8, Neb. (Jan. 

Lamar, Atwood A., 15358 Raymer, Van 
Nuys, Calif. (Oct. '43) M 

Lanterman, W. G., City Mgr., Reed City, 
Mich. (Apr. '48) 

Leonard, D. I., City Mgr., Route 4, Jones- 
boro, Tenn. (Apr. '49) 

Linthicum, Howard M., 1882 S.W. 14th 
Terrace, Miami 35, Fla. (Jan. '48) MPR 

Louis, Leo, Jr., Supt., Water Works Dept., 
City Hall, Cedar Rapids, Iowa (Jan. 
Fuller Award '47. P 

Lowe, Robert P., 3708 Millerton Ave., 
Pittsburgh 12, Pa. (Jan. 43) 

Ludwig, Harvey F., Assoc. Prof. of Civ. 
Eng., 10 Engineering, Univ. of Cali- 
fornia, Berkeley, Calif. (July ’39) Goodell 
Prize '43. P 

Maffitt, M’Kean, 119 Bryan Ave., Wil- 
mington, N.C. (Dec. '22) Fuller Award 
47. Honorary M.’49. M 

Morrill, Arthur B., World Health Organ- 
ization, China Office, 106 Whangpoo 

Rd., Shanghai, China (Oct. ’25) P 


O’Reilly, A. R., 2136 Parkiomen Ave., 
Mt. Penn, Pa. (May ’25) 


(Continued on page 38) 
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Parks, Clare A., 5707—30th St., N.W., 
Seattle, Wash. (May °38) 

Pearl, Emanuel H., Public Health Engr., 
Santa Clara County Health Dept., Hall 
af Justice, San Jose 18, Calif. (Jan. '37) 
MPR 

Pearson, Erman A., Asst. Prof., Div. of 
Civ. Eng., Univ. of California, Berkeley 
4, Calif. (Jan. '49) 

Pena D., Luciano, Carrera 5, No. 6-17, 
Cali, Colombia (Apr. 


| Poston, H. W., Asst. Basin Engr., U.S. 


Public Health Service, 215 Commerce 
St., Little Rock, Ark. (Oct. ’34) MP 


Poston, R. F., San. Engr., U.S. Public 
Health Service, Norman Bldg., Dallas 
2, Tex. (Jan. ’43) PR 

Powers, John B., Mgr., Water Dept., 
Texarkana, Tex. (Jan. 47) MP 


| Quick, Robert L., 311 E. Church St., 


Gainesville, Fla. (Jan. '46) P 

Reed, Paul W., 69 W. Washington St., 
Chicago 2, Ill. (Apr. 40) P 

Riepe, Gerald E., Builders Iron Foundry, 
Inc., 1141 Greenleaf Ave., Wilmette, 
Ill. (Jan. 

Ruble, R. O., Cons. Engr., 3940 E. Ander- 
son, Albuquerque, N.M. (Oct. '46) 

Sanchez Mora, Jose Antonio, Urbaniza- 
cion Urdaneta, Oficina Banco Obrero, 
Maracaibo, Estado Zulia, Venezuela 
(Apr. '47) 

Scruggs, Frederick T., Lynchburg Foun- 
dry Co., 1316 Peoples Gas Bldg., 
Chicago 3, Ill. (Oct. ’48) 

Seeger, William R., Asst. Gen Mgr. & 
Asst. Chief Engr., Marin Munic. Water 
Dist., 874—4th St., San Rafael, Calif. 
(Jan. 

Shope, Harlan Duncan, Civ. Engr., In- 
ternational Paper Co., Box 1649, 
Mobile 9, Ala. (July '47) 

Smith, Sydney H., Route 4, South Haven, 
Mich. (July ’41) 

Soffe, Benjamin F., 705 E. Broadway, 
Tucson, Ariz. (Apr. '44) P 

Steel, Ernest W., Dept. of Civ. Eng., Univ. 
of Texas, Austin, Tex. (Apr. ’47) P 

Stein, Fred C., Jr., Div. Engr., New York 
City Dept. of Water Supply, Gas & 
Elec., Box D, Katonah, N.Y. (July 49) 
MPR 
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FOR IMMEDIATE DELIVERY 
AND PERMANENT JOINTS 


Hydro-tite, the self-sealing, self- 
caulking, jointing compound can 
be supplied promptly in any quan- 
tity at any time from our warehouse 
stocks strategically located through- 
out the United States and Canada. 
Over thirty years of use has proved 
that pipe joints made with Hydro- 
tite, stay tight. Send for data 
book and sample. 


ALWAYS USE FIBREX! 


The sanitary, bacteria-repellent 
paper packing that is used like 
braided jute. Seventy pounds of 
Fibrex takes the place of one hun- 
dred pounds of braided jute, with 
proportionate savings in cost. Send 
for sample. 


JOURNAL A.W.W.A. 
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HYDRAULIC DEVELOPMENT CORPORATION 


Main Sales Office: 50 Church St., New York,N.Y. 


Works: West Medford Station, Boston, Mass. | 
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CONTROL 


RESIDUAL 
CHLORINE 


CHLORINE is indispensable in the 
purifying of municipal water. 
Necessary, also, is the condi- 
tioning of this water for drinking 
purposes by the use of an ef- 
fective antichlor, to make it 
more pleasant-tasting. 

Superintendents and en- 
gineers of well managed plants 
make routine use of “Virginia” 
liquid Sulfur Dioxide (““Esotoo”) 
in their filtering installations. 
They know, from experience, 
that ““Esotoo” provides that ac- 
curate and positive control of 
residual chlorine which is so 
essential to palatable drinking 
water. 

Our technical staff is at your 
service in solving this problem. 
Write to us for full information 
about “Esotoo” (SO,) as a de- 
chlor. Virginia Smelting Com- 
pany, West Norfolk, Virginia. 


50 YEARS OF SERVICE TO INDUSTRY 


‘£s0t00 


The preferred dechlor 


WEST NORFOLK « NEWYORK « BOSTON e DETROIT | 


MEMBERSHIP CHANGES 


Vol. 41, No. 11 


(Continued from page 36) 


Stewart, Morgan E., 621 S. Birch Ave., 
North Sacramento 15, Calif. (Jan. ’44) 
P 


Storm, Thompson A., Western Repr., R. 
D. Wood Co., 122 S. Michigan Ave., 
Chicago 3, Ill. (Mar. '34) 

Swanson, Walter H., U.S. Pipe & Foundry 
Co., 625 Plymouth Bldg., Minneapolis 
2, Minn. (Jan. '47) 

Tapia-Murillo, Gustavo, 271 Boqueron, 
La Paz, Bolivia (Jr. M. Oct. 48) 

Tatum, R. L., Engr., 331 Robinson PIl., 
Shreveport, La. (Oct. ’45) 


| Taylor, Orville W., Carrier 15/10, Mis- 


hawaka, Ind. (Oct. '46) 


Thomas, Howard S., Cons. Engr., 344 
East Ave., Rochester 4, N.Y. (Apr. '49) 


| Tibbett, William M., 1822 W. 47th St., 


Los Angeles 37, Calif. (Oct. 43) P 


Tillotson, Edwin S., Div. Supt., East St. 
Louis & Interurban Water Co., 23 N. 
Illinois St., Belleville, Ill. (Apr. ’46) 


Toth, Albert Steven, 639 W. 207th St., 
New York 34, N.Y. (Jan. '48) PR 


’ Trostle, N. E., 1020 N. 15th St., Temple, 


Tex. (Oct. '42) M 


| Turner, Charles D., Megr., Hot Enamel 


Sales, Koppers Co., Inc., Broad St. 
Station Bldg., Philadelphia, Pa. (Apr. 

Van Derwerker, Ralph J., Sr. San. Engr., 
Div. of Sanitation, U.S. Public Health 
Service, Washington 25, D.C. (Jan. '49) 

Velz, C. J., 2122 Hill St., Ann Arbor, Mich. 
(jan. '35) 

Walker, Vernon L., 414 Thomas St., Oak 
Park, Ill. (July ’42) P 

Wallace, Keith K., 72 Park Terrace W., 
New York 34, N.Y. (Oct. '49) 

Weinberger, Leon W., Dept. of Civ. Eng., 
Case Inst. of Technology, University 
Circle, Cleveland, Ohio (Jr. M. Oct. ’47) 

White, Lawrence S., 131 Kingswood Rd., 
Toronto 8, Ont., Can. (Jan. '43) P 


Whyman, Lucy T. (Mrs.), Pres., Lavaland 
Water Co., Inc., 414 Coors Rd., Albu- 
querque, N.M. (Jan. 


Wilson, John R., 415 N. Texas Ave., 
Odessa, Tex. (Oct. 46) 


Wolf, Harold W., Route 1, Luverne, Iowa 
(Jr. M. Apr. ’48) 
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FROM A COMPREHENSIVE LINE OF 
VERTICAL AND HORIZONTAL PUMPS 


Peerless offers 2 to 220,000 gallons per minute 


A tapful or a torrent! No 
matter what your water 
capacity requirements are, 
Peerless can meet your 
pumping needs. 


Fractional hp horizon- 
tals, like the Peerless ‘Flui- 
dyne” pumps handling 
cooling-jacket water in the 
inset above, furnish a few 
gallons a minute. The huge 
Peerless mixed-flow pumps 
in the larger photo, pump 
away drainage water ata 
rate of tens of thousands of 
gallons a minute. 


Widest capacity range is 
but one of a host of reasons 
why industries, municipali- 
ties and commercial busi- 
nesses plan with Peerless 
for all their needs for 
pumps. Here are others: 


ALL PRACTICAL HEADS: 
Lifting water from 1000 
feet or more is a practical 
accomplishment of Peerless 
vertical deep well pumps. 
Pumping against heads of 
690 feet is a common task 
for Peerless horizontal cen- 
trifugal pumps. 

ALL TYPES OF DRIVE: Elec- 
tric motor, right angle gear, 
engine, belt (V or flat) or 
combinations of the above, 
are all available from Peer- 
less, with pump and driver 
engineered as a unit. 
MODERN DESIGN: Peerless 
pumps are designed for top 
flight performance over 
extended periods of time. 
And the practical considera- 
tion of ease of maintenance 
is figured in to their func- 
tional, good looking design. 


PEERLESS PUMP DIVISION 


FOOD MACHINERY AND CHEMICAL Pretty 


Los Angeles 31, California 


District Offices: New York 5, 37 Wall mone Shicaae "40, 4554 


North Broadway; Atlanta Office: Rutland B 


Decatur, Ga.; 


Omaha, Nebraska, 4330 Leavenworth Dallas Texas, 


3905 Elm Street; Fresno, California; Los Angeles 31, California 


WIDEST CAPACITY RANGE 


NEW PEERLESS INDIANAPOLIS 
PLANT IS DEVOTED ENTIRELY TO 
PUMP PRODUCTION & SERVICE 


Here is one of America’s 
newest pump plants—19 
acres of modern manufac- 
turing facilities devoted 
to precision production of 
horizontal and vertical 
pumps, located at Indian- 
apolis. Plan with Peerless 
for pumps plus fast, com- 
prehensive pump service. 


NATIONWIDE SERVICE: 
Peerless sales and field 
service are available in all 
principal U. S. cities and 
abroad. Plan with Peerless 
for all your pumping needs. 
Individual bulletins on all 
types of Peerless Pumps are 
available upon request. 


Peerless 


VERTICAL AND HORIZONTAL 


Pumps 


a We 
| 
; 
: 
TION 
i 


40 CORRESPONDENCE 


Contents Contention 


To the Editor: 

I was somewhat amused at the 
“Doubt Rout,” which appeared in the 
October issue. If nothing else, it 
proves that Tom Riddick and Rossum 
—as well as others—look at the 
frontispage picture. 

It might be well if the pictures of 
microscopic organisms in Whipple’s 
Microscopy of Drinking Water were 
brought up to date and supplemented 
with actual photographs, in natural 
color, of the common—and some not 
so common—organisms found in wa- 
ter. 

There are quite a few photographs 
of microorganisms available. Why 
not compile them for distribution in 
ready form? Frankly, after many 
years of experience, | still resort to 
“smell” in order to differentiate be- 
tween some forms of Anabaena and 
very similar forms of Cylindrosper- 
mum as viewed under a microscope 
with a 100 * magnification. 

I should say there are still other 
“Doubt Routs” to be accomplished. 


Vol. 41, No. 11 


If it is necessary to accomplish this 
by a picture on the front cover, let’s 
have it; otherwise, the table of con- 
tents on the cover certainly helps a 
person who is either busy, or thinks 
he is busy. Martin Flentje’s com- 
ments size it up pretty well. 

Lee T. 
Cons. Engr. 
1 Lee Place 
Paterson, N.J.; Oct. 18, 1949 


To the Editor: 

As a reader of the Journat for a 
good many years past, I am going to 
take the side of the members who pre- 
fer to return to the former “contented” 
cover. I agree that the former cover 
carries the appearance of a technical 
journal to a much greater degree than 
does a pictorial cover; that informa- 
tion or articles are much more easily 
and quickly found when the contents 
of the JourNAL is printed on the 
cover. To me the JourRNAL with the 
pictorial cover looks too much like 
any commercial magazine, and it is 
far from that. 

I also agree with those who ask for 
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PALMER 


AGITATORS 


Prevent Sand Beds From Cracking 
Eliminate Mud Balls 


Save Wash Water 
Lengthen Filter Runs 


Higher Rates of Filtration 


FLOC-ALATORS @ CONVEYORS @ PALMER SURFACE WASH SYSTEMS 


STUART CORPORATION, 516 N. Charles Street, Baltimore 1, Md. 
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Duplex Chem-O-Feeder 
0-16 gol./hr. 0-100 Ibs./sq. in. 


DIAPHRAGM AND PLUNGER TYPE LIQUID 
PROPORTIONING PUMPS 
MOTOR DRIVEN AND HYDRAULICALLY 
OPERATED MODELS 
MANUALLY ADJUSTABLE AND AUTOMATIC 
PROPORTIONAL UNITS 
DESIGNS FOR HIGH OR LOW PRESSURE 


0-100 Ibs./sq. in. 


High Pressure Midget Chlor-O-Feeder 
0-6 gol. /hr. 30-200 Ibs./sq. in. Low Pressure Automatic High Pressure Automatic 
and Proportional Chem-O-Feeder and Proportional Chem-O-Feeder 
0-5 gol. /hr. 4-100 Ibs./sq. in. 0-5 gol./hr. 30-200 Ibs./sq. in. 


PUR-O-CEL DIATOMACEOUS EARTH FILTER 
%Proportioneers% new Pur-O-Cel Diatomaceous Earth Filter 
has ding ad It utilizes thin mats of interlaced 
particles of diatomaceous earth instead of the conventional 
sand filter bed and produces unusually clean, brilliant water 
even at rapid flow rates. Filtering efficiency is so high that 
omoebic dysentery cysts and many bacteria are removed. The 
filter is exceptionally compact and easy to operate. With 
Pur-O-Cel, filtering becomes a simple, mechanical operation. 
Write for Bulletin 1550. 


Bring us your water treating and proportioning problems 


61 CODDING STREET, PROVIDENCE 1, R. 1. 
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APPROVED 


UNDERWRITERS’ Inc. 


GREENBERG 


Independently Valved HYDRANTS 


for non-freezing climates 


Western water works engineers and fire 
chiefs were the first to approve Greenberg 
California-type fire hydrants. Now, after 
exhaustive tests, Underwriters’ Laborator- 
ies, Inc. has confirmed your judgment. 

Greenberg No. 74 and 76 hydrants are 
equipped with independent valves of a 
new type which open quickly and easily, 
allowing full flow with minimum resist- 
ance. They close tightly without water 
hammer. A major improvement over the 
old “cork in bottle” type valve! 


Other innovations such as you 
would expect of the people 
who evolved the California- 
type hydrant 75 years ago are 
shown in the free booklet “Hy- 
| drants by Greenberg."’ May we 
"send you a copy? 


BRONZE PRODUCTS 


GREENBERG 
M. GREENBERGS SONS 


765 Folsom St ¢ San Francisco » Calif « EXbrook 2-3144 
Los Seattle Portland Salt Lake City Denver 
El Paso York Hartford Washington, D.C. 
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Photo Finish 
_ From the Editor: 
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(Continued from page 40) 
larger type for the volume and page 
numbers and the month on the back- 
bone of the JourNnaL. I am like Vic 
Weir in that it seems to me that 
printing is getting smaller all the 
time; illumination is becoming poorer ; 
stairs are getting steeper; and the 
younger generation is much more un- 
controllable than we were. Could we 
be getting older? 

D. Cook 
Sanitary Engineer 
Lake County Water Dept. 
Painesville, Ohio; Oct. 5, 1949 
Whatever else, type will get larger 
next year.—Ep. 


An editorial slip unwittingly weak- 
ened George F. Turre’s evidence (Oc- 
tober correspondence section, p. 42) 
that Anabaena was the correct identifi- 
cation for the curly string of organ- 


ANABAENA 


_ isms depicted on the 


Merkel, 
tion herewith,” 
there; we were sitting on it. 


tell-tale heterocysts and coils—Epb. 


* “Taste Odor Control * 
. 13, p. 3 (April 1947) 


August cover. 
| The confirming photograph made by 
“as shown in the reproduc- 
was neither here nor 
We pre- 
sent it now (we hope), complete with 
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WHAT’S 
BE GAINED | 
BY MAKING COMPARISONS 


COMPARISON is a fair yard- readily admit that Layne installa- 
stick in buying any well watersys- tion methods are better. The 
tem. Thatiswhy Layne welcomes provide well water systems wi 
and urges comparison with any and increased capacity and keep opera- 
all other systems now being built. _ tion cost surprisingly low. 
Comparisons quickly reveal the 
superiority of Layne designing as When you buy a well water sys- 
reflected by higher efficiency, better tem it is wise and profitable to 
materials and low upkeep cost, choose a Layne. Thousands of 
plus rugged construction insuring big, medium and small installations 
longer life. are giving economical and satisfac- 
tory service today and will continue 
In addition there is the all im- todosofor many years. For cata- 
portant matterofproperinstallation. logs, bulletins, or further informa- 
Leading engineers of the country tion, address 


LAYNE & BOWLER, INC. 


JAYNE Memphis 8, Tere 
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2. f, ” Fy Key: In the reference to the publication in which 
the abstracted article appears, 39:473 (May '47) 


indicates volume 39, page 473, issue dated May 1947. 


If the publication is paged by the issue, 39:5:1 (May '47) indicates volume 39, number 
5, page 1, issue dated May 1947. Abbreviations following an abstract indicate that it 
was taken, by permission, from one of the following periodicals: B.H.—Bulletin of 
Hygiene (Great Britain); C. A.—Chemical Abstracts; I. M.—Institute of Metals (Great 
Brizain); P.H.E.A.—Public Health Engineering Abstracts; W.P.R.—Water Pollution 


Research (Great Britain). 


AQUATIC ORGANISMS 


Actinomycetes in Reservoirs as One 
of the Causes Responsible for the 
Earthy Smell of Their Waters. 
B. L. IsacHENKO & A. A. EGorova. 
Microbiology (U.S.S.R.) 13:216 (’44). 
Bact. and actinomycete counts in wa- 
ter from Moscow R., its tributaries, 
and various reservoirs seem to indi- 
cate correlation between actinomycete 
count and appearance of earthy smell. 
Causes of contamn. many; control 
seems to be removal of accumulated 
org. matter from reservoirs. Counts 
on surface water do not show organ- 
isms; bottom sediments must be in- 
cluded.—P.H.E.A. 


PROOF 
OF 


Actual henge ha BEST PROOF OF ALL— 
Prove our claims that Everson Sate are 
DEPENDABLE - SAFE - EFFICIENT 
Easy to operate at LOW MAINTENANCE COST. 


Everson SterElatorS METER-MIX-FEED Chlorine 
accurately for all water SterElizinG requirements. 
Furnished for manual or automatic som 


Everson SterElatorS utilize a high vacu 
The indicati wd a 1 I ratio. 


CORPORATION 
Street, Chicago 10, Illinois 


New Experiences on Biologic Dam- 
age to Raw Water Supplies. Her- 
BERT Becer. Gesundh.-Ing. (Ger.) 
69:6:172 (48). Reported that indus- 
trial supply clogged by 3” long snail 
Physa heterostropha which likes to 
live in warm water. Clogging of cool- 
ing-water lines due to mussel Dreis- 
sensia polymorpha accompanied by 
fresh-water sponges, moss animalcules 
and red larvae of Chironomidae also 
reported. Raw river water contained 
many other mussels and snails which 
did not develop in the pipes. These 
animals can be killed in pipes by 2.5 
ppm. chlorine, but must then be re- 
moved by salamanders. Periodic chlo- 
rination can prevent their growth and 
biologic traps with fascines can re- 
duce their entrance. Cause of sudden 
wholesale appearance of mussels has 
been shown to be reduction of certain 
types of pollution owing to war-in- 
duced shutdown of factories upstream. 
Fresh-water sponges, such as Gem- 
mule of mustard seed size, can enter 
such water systems. As grown sponges 
contain silica needles, they should not 
be touched with hands on cleaning. 
Moss animalcules form motile stato- 
blastes that can even pass filters and 
have been found clogging filter noz- 
zles with their later growth. Most 
statoblastes float and can be removed 
before they reach filters—Maxr Suter. 


British Water Weeds. Eric Harpy. 
Wtr. & Wtr. Eng. (Gt. Br.) 51:417 
(Sept. 48). Growth of sudd on Up- 
per Nile, blocking of American rivers 
by water fern Azolla and nuisance of 
water hyacinth (Pontederia eichornia 
crassipes) in northern rivers of New 
South Wales and Queensland exam- 


(Continued on page 46) 
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The Ford Copperhorn for vertical 
lines provides TWO important 
savings .... first in original set- 
tings and then, later, whenever 
changes or replacements are 
necessary. 


At the time of the initial setting, 
only two pipe fittings are required, 
one above and one below. These 
fittings are not disturbed when 


WRITE FOR meters are changed .... all that 
CATALOG , 
Write today for is necessary is a few quick turns 
full information of the meter coupling nuts and the 
- and the complete 
Ford catalog job is done. 
No. 50—FREE. 


THE FORD METER BOX COMPANY, INC. f ORD 
FOR BETTER WATER SERVICES 


Wabash, Indiana 
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FOR 
TREATMENT 
OF SEWAGE AND 
INDUSTRIAL 
WASTES 
SOLVAY 


helps you 3 ways! 


... with finest quality SOLVAY ZIQUID CHLORINE, 
SODA ASH, CALCIUM CHLORIDE 

...with speedy delivery from SOLVAY's strate- 
gically-located plants and warehouses 

... with sound, proven technical and engineering 
information on the treatment of sewage and in- 
dustrial wastes. 


write today for this technical literature : 


BULLETIN # 7—“Liquid Chlorine” 


BULLETIN + 8—“Alkalies and Chlorine in the Treatment 
of Muncipal and Industrial Wastes” 


BULLETIN + 11—“Water Analysis” 
SOLVAY SALES DIVISION 


ALLIED CHEMICAL & DYE RF 


40 Rector Street, New York 6, N. Y. 


SOLVAY 


Trode-Mork Reg. U.S. Pot. Off. 


LIQUID CHLORINE 
SODAASH 
CALCIUM CHLORIDE 
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(Continued from page 44) 
ples from abroad. Foreign water 
weeds sometimes invade British wa- 
ters, like American water weed Elodea 
canadensis, which overran inland wa- 
ters in last century. Floating Ameri- 
can water fern Asolla appeared on 
surface of ponds and rivers in Nor- 
folk, Middlesex and Cheshire. Water 
weed Hydrilla verticillata appeared at 
Esthwaite Water early this century. 
Aquatic flowers often ominous to wa- 
ter engrs. Lovely water hawthorne 
(Aponogeton distachyon), Cape Pond 
weed native of South Africa, spreads 
quickly over lakes in Britain, adapt- 
ing itself to various water levels. 
By water weeds one implies true 
aquatics or fully submerged plants. 
Main nuisance lies in fact that hardly 
any rely on seeds. Small fragments 
of leaves or stems sufficient to grow 
new colonies. By day they oxygen- 
ate water. Such plants as Elodea 
live free of roots or surface leaves. 
Plant obtains food by diffusion through 
thin skin. Most water weeds spend 
winter as bud on bottom. Moss-like 
algae choked 400 acres of Hickling 
Broad in Norfolk in early ’30’s. 
When it died it deoxygenated water, 
killed fish, and smell was objectionable. 
Algae or green-slime plants alter taste 
of water. Synura imparts cucumber 
odor. Beggiatoa alba and Steoclonium 
tenue sign of poln. Desmids thrive 
in acid soft water. Diatoms choke 
filters. Chlamydemonas turns water 
green and passes through filter. In 
Fragilaria crotonesis deposited 63 
tons of silica which choked London 
filtration plant. Most of trouble oc- 
curs in late summer and autumn. 
Ordinary weed growths can be kept 
down by raking. Algicides and other 
chem. poisons may be used. Water 
may be impregnated with salt. Fish 
life to be preserved restricts use of 
chem. poisons. Algicides include chlo- 
ramine, copper sulfate, and minute 
quants. of potassium permanganate. 
They do not affect all algae, particu- 
larly surface-floating forms such as 
(Continued on page 48) 
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SAFETOP after collision 


one collision breakage 


° e, (breaking ring, coupling, 
repair kit 2 pins, gasket) - 


and 30 minutes 


More and more communities standardize on 
KENNEDY SAFETOP Fire Hydrants because SAFE- 
TOPS are proved dependable under the most 
rigorous conditions ... and because SAFETOP main- 
tenance and repair features are simplified for 
greater economy and efficiency. 

Writs for Bulletin 62 describing all the details of 
the KENNEDY SAFETOP’S design and construction. 
No obligation! 


THE 


& VALVE MFG. CO. 
& N + Y 1033 EAST WATER ST. 
ELMIRA, NEW YORK 


VALVES - PIPE FITTINGS « FIRE HYDRANTS 
OFFICE-WAREHOUSES IN NEW YORK, CHICAGO, SAN FRANCISCO + SALES REPRESENTATIVES IN PRINCIPAL CITIES 
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Oscillatoria rubescens. Certain fresh- 
water sponges, shellfish, and minute 
polyzoa feed on algae. lron-abstract- 
ing bacteria like Crenothrix and 
Gallionella stain water rust-colored. 
Ducks, moorhens, coot and swans are 
important agents in weed distr. Wa- 
ter weeds in England less troublesome 
than submerged water plants. There 
are about 80 water weeds in flora in- 
cluding about 30 stoneworts and 21 
Potamogetons. Latter, and water 
thyme Elodea, perhaps most trouble- 
some. Potamogetons numerous and 
live floating in water without rooting. 
Author found Potamogeton perfolia- 
tus in village water reservoir in Syria. 
It grows in waters of Britain, Amer- 
ica, Australia and elsewhere. Two 
species of water milfoils grow abun- 
dantly in English fresh waters. Seeds 
lie on bottom several years until mud 
bed exposed when they quickly germi- 
nate and live terrestrial life until wa- 
ter rises again. Pink flower-spikes of 


(Continued from page 46) 
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floating periscaria (Polygonum hydro- 
piper) have filled indus. reservoir in 
south Lancashire. Other water plants 
that choke surface are duckweed 
and white water crowfoot which cover 
large lakes like snow. In smaller wa- 
ters bogbean, white or yellow wa- 
ter lily, Polygonum natans and alien 
Azolla do this. Of 9 species of 
water thymes or Elodeas, only Ameri- 
can troublesome in England. It now 
inhabits almost every fresh water in 
Europe. All! plants are females which 
have spread by vegetative reproduc- 
tion only. Few male plants in Scot- 
land but recent introductions. Another 
submerged plant, American Hydrilla 
verticillata, grows up to 16” high in 5 
to 10’ of water. Hornwort (Cerato- 
phyllum ‘demersum) found in Brit- 
ain, usually in slow streams and 
shallow margins of lakes. It should 
not be confused with horned pond- 
weed (annichella  palustria) which 
is never much trouble. Barges play 


R dx, 
METE 


readers Here’s a bible of bark and bite that will 
enable you to improve both your person- 
nel relations and your public relations. 


1949 


seat of your pants. 


500 Fifth Avenue 


a5 See that every meter reader gets a copy. 
uf Make him read it! Make him heed it! 

? 
‘0 Under the cover reproduced herewith, 


“Q- A.W.W.A. has, in response to the de- 
ie mand of several meter departments, re- 


Relations st Work printed Bruce McAlister’s “‘Bow-wow, 
— - Mister Meterman” as it appeared in 
the July issue of Public Relations at Work. As a six-page book- 
let, this practical advice to the doglorn is now available at a 
nickel per copy—much less than the cost of a single patch in the 


Order your copies now from Department K-9 of: 
AMERICAN WATER WORKS ASSOCIATION 


Woofproof Your 
Metermen 


New York 18, N.Y. 
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HELLIGE 


URBIDIMETER 


A TURBIDIMETER 
WITHOUT STANDARDS 


The Hellige Turbidimeter does not 
require standard suspensions and is not 
affected by fluctuations in line voltage. 


ACCURATE, FOOLPROOF AND 
UNIVERSAL, this precise instrument 
is ideally suited not only for turbidity 
and sulfate determinations of water but 
for measurements of suspended matter 
in general. Turbidity measurements can 
be made down to zero-turbid water. 


Those familiar with the cumbersome, 
long tubes and inconvenient methods 
employed with older apparatus will ap- 
preciate the short tubes of the Hellige 
Turbidimeter and its simple operation 
which permits anyone without special 
training to make determinations quickly 
and accurately. 


WRITE FOR CATALOG No. 8000 


HELLIGE 


INCORPORATED 
3716 NORTHERN BLVD. LONG ISLAND CITY 1, N.Y 
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(Continued from page 48) 
large part in distr. of yellow water 
lily, for seeds, buoyant at first, become 
water-logged and sink. Great weed 
growth often follows slight poln. by 
sewage. Later weeds die off with re- 
sulting putrefying—H. FE. Babbitt. 


WATER QUALITY 


The Influence of Waters of Various 
Origins Upon the Quality of the 
Water Supply. Jozer RyNARZEWSKI. 
Gaz, Woda i Tech. Sanit. (Poland) 
22:308 (Oct. 48). All ground waters 
have individual characteristics depend- 
ent on and varying with source. Au- 
thor contends that initial chem. anals. 
on individual sources constituting wa- 
ter supply insufficient in that chem. 
changes may and do occur when wa- 
ters from different sources mixed. 
These reactions occur in water mains 
carrying water to treatment plant as 
well as in distr. system itself. Ex- 
perience of Wroclaw (formerly Bres- 
lau, Germany) cited where waters 
high in org. matter from infiltration 
galleries mixed with ground waters 
high in iron carbonates with result 
that protective colloids formed, mak- 
ing pptn. of iron more difficult, lead- 
ing to chem. pptn. Water supply for 
city of Poznan and its difficulties re- 
sulting from intermixing of various 
waters described. Mixt. of 4 waters 
feed well fields serving as source of 
supply: [1] natural infiltration from 
Warta R., [2] Warta R. water pass- 
ing through infiltration galleries, [3] 
normal ground water whose direction 
of flow parallels river and [4] wa- 
ters entering well field during times 
of flood. Chem. anals. which were 
made of water from various wells 
feeding 2 collectors serving Poznan 
showed great changes. Previous 
calens. have indicated that ground wa- 
ters acct. for about 2% of flow and 
flood flows provide negligible amt. of 
flow, but that most of flow obtained 
from natural infiltration and infiltra- 
tion galleries. For ‘47 flows, this 

(Continued on page 54) 
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NOUGH SAID 


1925 Charlotte, North Carolina 
Filtration Capacity—8,000,000 gallons 
per day 
Mechanical Equipment-—Roberts Filter 


1938 Charlotte, North Carolina 
Filtration Capacity—Increased to 16,000,000 
gallons per day 
Mechanical Equipment—Roberts Filter 


1949 Charlotte, North Carolina 
Filtration Capacity—Increased Again to 

25,000,000 gallons per day 

Mechanical Equipment—Roberts Filter 


This proof of continuing satisfaction is only 
one of many recorded by users of Mechanical 
Equipment by Roberts Filter—evidence cer- 
tainly of the basic fact that Roberts Filter 
equipment is never orphaned. 


| MECHANICAL EQuipme NT 


; 
Roperts Fiver Co. 
DARDY, PENNA. 


— 


ROBERTS FILTER 
MANUFACTURING CO. 
638 COLUMBIA AVE., DARBY, PA. 


WATER FILTRATION PLANTS AND EQUIPMENT ¢ ZEOLITE SOFTENERS 
PRESSURE FILTERS ¢ WHEELER FALSE FILTER BOTTOMS « SPECIAL WATER 
TREATMENT EQUIPMENT © SWIMMING POOL RECIRCULATING APPARATUS 
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Installed “for keeps” 


No community should have to take up, replace, 
and pay twice for a water distribution system. But 
it has been done! Whole systems, constructed with 
other kinds of pipe, have been dug up because of 
ruinous maintenance costs, and replaced with cast 


iron pipe. 


Why should any community planning a_ public 
water supply system, or extensions to an existing 
system, contemplate such a risk? When it is well 
known that many cities in the United States and 
Canada have cast iron water mains in service that 
were insta'led over a century ago. And a survey 
conducted by eminent water works engineers shows 
that 96% of all six-inch and larger cast iron water 
mains ever laid in 25 representative cities are still in 
service. And reports from 195 water works superin- 
tendents show that the maintenance-cost of cast 


iron mains is little or nothing. 


When you lay cast iron pipe, you lay it ‘for keeps” 


—and you pay for the pipe and the labor, only once. 


Cast Iron Pipe Research Association, Thomas F. 
Wolfe, Engineer, 122 South Michigan Ave., Chicago 3. 


EVER LAND WH 25 NEPRE- 
| CITIES ARE STILL IN SoRVICE. 
CAST TRON PIPE § 
JL En | 4 
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--paid for but once! 
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(Continued from page 30) 


ratio was about 60% from natural 
infiltration and 40% from infiltration 
galleries, varying over wide limits 
during shorter periods of time. In- 
termixt. of these waters contg. some 
oxygen and iron carbonates caused 
pptn. of iron salts, clogging well field, 
well screens, collectors, etc. With re- 
moval of this easily precipitable iron, 
remaining iron more difficult to re- 
move by aeration and filtration. Dur- 
ing times of flood much org. matter 
may collect in filters and may undergo 
decompn. with production of sufficient 
CO, to lower pH to such level that 
pptd. iron may be dissolved. Data 
presented indicate that this may have 
happened during periods when floods 
prevalent, because final effluent had 
higher concen. of iron than during 
other periods of Gperation. These 
chem. interactions may occur in distr. 
system after waters have been treated. 


As example of this, author cites ex- 
perience of Frankfurt-am-Main whose 
water supply taken from 8 sources, 2 
of which are spring supplies and re- 


mainder ground water supplies. Chem. 
characteristics of these 8 supplies 
tabulated and corrosiveness of indi- 


vidual sources and mixts. noted. In 
conclusion, author states that it may 
be possible to improve certain supplies 
by judicious mixing of water from 
various sources (utilization of natural 
coagulating ability of certain waters 
and corrosion control).—Conrad P. 
Straub. 


The Influence of Seasonal Factors 
on the Quality of Bank-Filtered 


Rhine Water. G. B. Roemer. Ge- 
sundh.-Ing. (Ger.) 69:44 ('48). Au- 


thor reviews literature concerning bank 
filtration of river water and relation 
between bank-filtered and ground wa- 


(Continued on page 56) 


KLETT SUMMERSON 
ELECTRIC PHOTOMETER 


Adaptable for Use in Water 


Analysis 
Can be used for any de- 


termination in which color 
or turbidity can be devel- 
oped in proportion to sub- 
stance to be determined 


KLETT MANUFACTURING Co. 
179 EAST 87th STREET . NEW YORK, N. Y. 
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CUTTING THE MAIN. Illustration shows cutting dome, tem- 
porary shut-off valve and permanent valve body in place. 


At a large Eastern steel mill uninterrupted production depended 
upon a thirty year old, 48” cast iron main, carrying sea water 
used for cooling the furnace jackets. The main was in poor con- 
dition — badly corroded and electrolytically pitted. 

In order to provide an emergency by-pass in the event of line 
failure, a gate valve was required. Since the mill could not risk 
even a momentary shut down, Smith was asked to insert the valve 
under pressure. Although of unprecedented size, the insertion 
was completed in four days without interruption of service or 
reduction in pressure. 


*First 48” insertion ever made under pressure. One month later a second 
48” gote valve was inserted by Smith for the Water Bureau, Philadelphia, Pa. 
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SOFT WATER? 
— but 


When you buy any Zeolite water 
softener—manual, semi-automatic or 


fully automatic— insist that it be equip- 
ped with an H & T poppet type multi- 
port valve. 


This valve, built in all sizes and for 
all requirements, is a masterpiece of 
workmanship and operating simplicity. 
It is available only to experienced water 
softener manufacturers. 


Designed, built and guaranteed by 


HUNGERFORD 
& TERRY, INC. 


Clayton, New Jersey 
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ter, with special reference to water 
works on rivers Ruhr and Rhine, and 
discusses factors affecting bank filtra- 
tion and qual. of bank-filtered water. 
Discusses effects of rate of flow and 
level of river, compn. and thickness of 
filtering layer of sand or gravel and 
org. sediments, and seasonal factors, 
such as temp., sunlight, rainfall, melt- 
ing snow, formation of ice and growth 
of algae and other organisms. De- 
scribes investigations made during '39- 
"42 on chem. and bact. characteristics 
of water from river Rhine and of 
bank-filtered Rhine water from wells 
supplying town of Diisseldorf. Re- 
sults, given in diagrams, show in- 
crease in number of bacteria in both 
well and river water during colder 
months, generally when there was 
sudden rise in level of Rhine; frost 
affected biol. processes during filtra- 
tion. In dry weather, increased with- 
drawal of water might, by increasing 
rate of filtration, decrease purifying 
effect. Occurrence of Esch. coli in 
unchlorinated well water usually ac- 
companied by increase in total num- 
ber of bacteria but can often be re- 
garded as indication of disturbance in 
bank filtration. Content of nitrogen 
in well water, though usually higher 
than in river owing to oxidation proc- 
esses in ground, subject to similar 
fluctuations in well and river water. 
Content of nitrate in well water varies 
with that in river water but higher in 
well water where content of ammonia 
and nitrite lower. Org. matter re- 
duced by bank filtration to 4-} of 
content in Rhine water. Content of 
nitrogen compds. and oxygen demand 
give indication of efficiency of bank 
filtration. Content of chloride in both 
waters affected by level of water; in- 
dependently of variations thus intro- 
duced, there was, during period of in- 
vestigation, continuous increase in con- 
tent of chloride. No relation could be 
traced between results of chem. and 
bact. examns.—IV’.P.R. 
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ST. LOUIS 


Gateway to the 
Southwest and West 


Minimum Through Freight Rates 
with ‘“‘In-Transit Privileges” at St. Louis 


-++ standard pipeprotection, inc. - -- offers two outstanding 
advantages to purchasers of pipe 


When you ship through the St. Louis gateway 

you use “through freight rates” instead of the 
higher combination rates generally used. This in- 
transit privilege permits stop-off for processing or 
storage up to 12 months at St. Louis without 
freight penalty. 

Your pipe is cleaned, coated and wrapped to 

your own specifications by modern streamlined 
methods, Our plant and facilities (covering 22 


acres) represent the last word in pipe handling 
equipment. The techniques used are the best prac- 
tices that have been developed through experience 
by the industry. 


From start to finish, the manufacturing process is 
controlled by standard procedures. This guaran- 
tees new standards of protection — new records 
in performance—important considerations these 
days to every buyer of pipe. 


standard pipeprotection, inc. 
3000 South Brentwood Boulevard St. Lovis 17, Missouri 


Our plant, handling the smaller 
diameters of pipe, is now in opera- 
tion. For full information about 
schedules write today. 
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Mineral Waters. G. vAN BENEDEN. 
Tech. l’Eau ( Belg.) 2:4:23 (Apr. ’48). 
Theory of Theobald and Nussberger 
that mineral waters formed as conse- 
quence of transformation of pyrites 
considered incorrect. Mineralization 
conceivable if presence of Trias and 
action of CO, on chalk and, to degree, 
on Na and Mg considered. Fe may 
be brought in solution through action 
of carbonic acid or traces of H.SO,.— 
Willem Rudolfs. 


OTHER ARTICLES NOTED 


Recent articles of interest, appearing 
in’ American periodicals not ab- 
stracted, are listed below. 


A New Simplified Approach to Mathe- 
matically Calculated Reserves for De- 
preciation for Accounting Purposes. 
Watvace E. Carr. Land Economics, 


25:3 :304 (Aug. °49). 


The Kupferle organization has been 
in continuous operation for almost 


a hundred years ... that is a big 
consideration in selecting fire hy- 
drants that are expected to be in 
service many years. You know 
that in selecting Kupferle Fire hy- 
drants that replacement parts will 
always be available. 
Send for Specification sheets of the 
full line of Kupferle Fire Hydrants. 
JOHN C. KUPFERLE FOUNDRY CO. 
ST. LOUIS 


KUPFERLE 


Twice as Much Water for Cincinnati. 
R. E. Dunume. Eng. News-Rec., 
143 :12:30 (Sept. 22, °49). 


Network Flow by Electrical Analogy. 
H. A. Perry Jr., D. E. Vier_ine & 
R. W. Kouver. Eng. News-Rec., 
143 :12:19 (Sept. 22, ’49). 
Waterproofing of New and Old Ma- 
sonry Structures. R. N. Pretscu. 
J. Maine Wtr. Utils. Assn., 25:5 :89 
(Sept. 


The Cost of Corrosion to the U.S. 
H. H. Unnic. Chem. & Eng. News, 
27 :39 :2764 (Sept. 26, '49). 


Engineering Aspects of Cathodic Pro- 
tection as Applied to Pipelines. E. P. 
Doremus, G. L. DoremMus & M. E. 
ParKER Jr. Corr., 5:9:273 (Sept. 
49). 


Ellis Bell End Test Clamp 


Photo shows Clamp on 8’" pipe 
THOUSANDS IN USE 


For testing mains; temporarily closing mains 
for the night, on account of fire; or for closing 
branch openings temporarily; and in any emer-~ 
gency where you wish to plug the pipe for a 

riod of time, the Ellis Clamp has no equal. 

olds pressures up to 300 pounds, and more. 


This clamp is for use on bell end of cast iron 
pipe of 4’’, 6”, 8’’, 10’’, and 12” sizes. 
Wr:te for circular and prices 


ELLIS & FORD MFG. CO. 
FERNDALE 20, MicH. 
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1879—-ROSS-1879 
Automatic Values 


Maintains 


Controls 


elevation of safe operating 
water pressures 
for 
tanks, basins conduits, 
distribution 
1. Single Acting Pe 
2. Double Acting SURGE-RELIEF VALVE 


Maintains 
desired 
discharge A self contained 

pressure unit with 


regardless three or more 
of change automatic 
in controls 
rate of flow 


REDUCING VALVE 
Regulates pressure in gravity 
and pump systems; between reser- Combination automatic control 


voirs and zones of different pres- | oth directions through the valve. 
sures, etc. 


COMBINATION VALVE 


ated and with furnished 
float traveling 


| Maintains 

ae levels in tank, | Electric remote 
reservoir control— 
é or basin solenoid or 
1. motor 
= 2. Pilot oper- can be 


between two REMOTE CONTROL VALVE 


stops,forupper | Adapted for use as primary or 
and lower limit | secondary control on any of the 
of water eleva- | hydraulically controlled or operated 
FLOAT VALVE _ition. valves. 


Packing Replacements for all Ross Valves Through Top of Valve 
ROSS VALVE MFG. CO., INC., P. 0. BOX 593, TROY, N. Y. 
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TECHNICAL 
SESSIONS 


New York Section: The regular Fall Meeting of the New York Sec- 
tion was held at Cooperstown, N.Y., on Tuesday and Wednesday, Sept. 
6 and 7, 1949. There were 250 members and guests present in the very 
historical town. Headquarters were at the beautiful Otesaga Hotel. 

Of particular interest at this meeting were the speakers, including 
Glen R. Bedenkapp, Commissioner of the State Public Service Commis- 
sion; Dr. Allan Stockdale, of National Assn. of Manufacturers, N@éw York 
City; Lovett C. Peters, Bankers Trust Co. of New York, and Earl Deven- 
dorf, Director of the Div. of Environmental Sanitation, State Health Dept. 

Following the banquet, a social hour was arranged through the cour- 
tesy of the Water and Sewage Works Manufacturers Assn. This form of 
entertainment seems to have worked out most satisfactorily, in that it 
gives many of the newer members an opportunity to meet the older ones. 

The Round Table Conference and Panel Discussion, led by Simon P. 
Carman, Binghamton consultant, evoked the interest that always greets such 
forums. Nearly all the members of the Section who were present attended 
this conference and partook in the various topics of particular interest to 
themselves. This panel discussion seems to bring forth from many of our 
new members a much keener interest in their own problems than do the 
stereotyped, too-technical presentations which we have sometimes had. 
The topics discussed included: diesel engines, labor problems, legislation, 
ground water supplies, water softening, water works schools, upflow floccu- 
lation and diatomaceous filters. The Spring Meeting of the Section will 
be held in March at Rochester. The members voted almost unanimously 
to continue the type of meetings at resort hotels available after Labor Day, 
and probably the 1950 Fall Meeting will be held at Lake George. 

R. K. BLANCHARD 
Secretary-Treasurer 


Minnesota Section Meeting: The 33rd annual conference of the 
Minnesota Section was held in Minneapolis Sept. 8 and 9, and the interest 


(Continued on page 62) 
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SENDS 


IT THERE! 


A small air supply plus Builders Pneumatic Telemeter makes a big 
difference in the modern waterworks. This compact system accurately 
sends and receives information on loss of head, rate of flow, and 
liquid level — greatly simplifies plant layout and completely elimi- 
nates bulky mechanical transmission devices in galleries and walkways. 
By taking the summation of flows through several Venturi Meters or 
Rate Controllers, the Pneumatic Telemeter also gives a clear and con- 
cise picture of total plant operating efficiency. For Bulletins and 
engineering information, address Builders-Providence, Inc. (Division 
of Builders Iron Foundry), Providence 1, R. |. 


BUILDERS PRODUCTS 


Venturi, Propelofio, and Orifice Meters * Kennison Nozzles * Venturi Filter Controllers 
and Gauges * Conveyoflo Meters * Type M and Flo-Watch Instruments * Wheeler 
Filter Bottoms * Master Controllers * Filter Operating Tables * Manometers * 
Chlorinizer-Chlorine Gas Feeders * Chronoflo Telemeters 


BUILDERS PROVIDENCE 
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(Continued from page 60) 
shown at the sessions was certainly a compliment to the program committee, 
although attendance dropped somewhat from the 1948 record. 

The subject of “Nitrates and Infant Cyanosis” was ably handled by 
Herbert M. Bosch, A. C. Rosenfield, Roberta Huston, H. R. Shipman and 
F. L. Woodward. Their efforts and work will certainly reduce the inci- 
dence of “blue babies.” A. E. Griffin's paper, “New Concepts in Water 
Chlorination,” dwelt on refinements of water treatment which should re- 
duce that “irreducible minimum” which stops most of us from producing a 
perfect drinking water. “Rethinking Water Rate Schedules” was covered 
by LeRoy Harlow, city manager, Fargo, N.D. An unusual amount of 
discussion followed his presentation of the subject. 

The two panel discussions were handled by E. R. Mathews and U. J. 
Seibert. More questions were asked and many more attending the ses- 
sions participated than at any previous conference. Panel discussions 
definitely have a place on every program. 

With speakers like Kenneth V. Hill and Arthur E. Gorman assigned 
to “Synthetic Detergents and Municipal Water Softening” and “Radioac- 
tivity—A New Criterion of Water Quality” respectively, the subjects were 
well covered. 

Immediately after the business luncheon George Schroepfer intro- 
duced George Peterson, editorial writer, who presented H. G. Tischer, the 
Section Chairman, with a watch pendant and a leadership recognition award 
on behalf of the Minneapolis Star and Tribune. The award was conferred 
because of Tischer’s long and outstanding record with the city of Duluth 
and with the A.W.W.A. 

A.W.W.A. Vice-President W. Victor Weir gave a report on the 
“State of the Association” and discussed its future planning. Mrs. A. C. 
Bromschwig, Chairman of the Ladies’ Committee, arranged for a Friday 
noon luncheon at Dayton’s Sky Room for the 30 ladies who were present. 

At the banquet, in addition to the state entertainment, Dr. Wendell 
White, eminent psychologist of the University of Minnesota, spoke on 


“Psychology in Living.” 


R. M. Fincn 
Secretary-Treasurer 


Pennsylvania Section Meeting: The Pennsylvania Section held its 
first annual meeting September 14 to 16, 1949 at the Penn-Harris Hotel, 
Harrisburg, Pa. The total attendance was 165, including members and 
guests. Greetings were brought to the gathering by Claude R. Robins, 
Mayor of Harrisburg. 

The technical program, presided over by Chairman Elbert J. Taylor, 
was opened by H. E. Moses, consulting engineer with the Pennsylvania 
Dept. of Health, who discussed “What the Clean Streams Program Will 
(Continued on page 64) 
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Simplex Air Release Valves automatically vent air from 
the high points in pipe lines where it accumulates. This 
insures maximum carrying capacity at all times. 


Simplex Air Inlet Valves admit air in large quantities 
should a line break occur and permit the expulsion of 
air when lines are being filled. Thus thin walled pipes 
are protected from collapse. 


Check these advantageous features: 


Non-corrodible, non-collapsible floats cannot be distorted by any 
pressure effect. 
Sturdy construction permits rough handling. 
Easy bearings result in sensitivity of movement and almost frictionless 
action of valves. 
Properly designed valve seats least liable to stick shut or leak water. 
Few paris, and simple construction permit easy internal inspection. 
For full information, write to the Simplex Valve & Meter 
Co., Dept. 11, 6784 Upland Street, Philadelphia 42, Pa. 


SIMPLEX 


VALVE AND METER COMPANY 


PIPES! 
| ACCUMULATIONS IN 
STOP PIPE COLLAPSE! | 
— 
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Mean to Pennsylvania Water Works.” This topic was commented on by 
E. C. Trax, Chemist of the McKeesport Filtration Plant, and John F. 
Kegebein, Jr. of the Norristown Water Co. A panel on “Service Materials 
and Service Main Construction” followed, conducted by Charles P. Abra- 
ham of the Lancaster Bureau of Water, with E. C. Goehring of the Beaver 
Falls Municipal Authority; G. B. Gustafson, engineer, Wilkinsburg- Penn 
Joint Water Authority, Wilkinsburg ; and J. D. Johnson of the [erie Bureau 
of Water; as members of the panel discussing the subject. J. D. Carpenter 
of Gannett, Fleming, Corddry and Carpenter presented an excellent paper 
entitled “An Unusual Water Supply Problem.” 

The Thursday morning technical session was presided over by E. C 
Geohring, Vice-Chairman of the Section. The first paper was presented 
by Harry A. Faber of the Chlorine Institute on “The Status of Water 
Fluoridation in 1949” and was ably discussed by L. G. Grace, Chief of the 
Dental Division, Pennsylvania Dept. of Health. Another panel on “Poli- 
cies Concerning Metering, Service. Main Extensions and Shutoffs” was 
presented by E. O. Kable of the York Water Co. and discussed by W. H. 
Bottelsen of the Municipal Authority of the Borough of Oakmont and 
Carl I. Kear of the Municipal Authority of the Borough cf Minersville. 
“Development of the New Water Supply for the City of Chester’ was the 
topic expounded by Francis S. Friel of Albright & Friel and discussed by 
K. C. Armstrong of the Chester Municipal Authority. 

The afternoon session was directed by M. G. Mansfield, Section Di- 
rector. The first technical presentation was a panel on “Security Pro- 
grams for Water Works Personnel” led’ by W. H. Markus, Pittsburgh 
attorney, and ably discussed by K. A. Glenz of the Municipal Management 
Co., Lemoyne, Thomas R. Lathrop of the Ohio Department of Health, 
F. B. Marsh of Water Works Engineering, and George W. Naylor of the 
Vandergrift Water Co. Royden N. Aston of the Mathieson Chemical 
Corp. gave a paper on “Recent Developments in the Chlorine Dioxide 
Process,” which was discussed by R. B. Adams of the Wilkinsburg-Penn 
Joint Water Authority and B. French Johnson of the New Castle Water 
Co. Fred E. Stuart of the Stuart Corp. presided over a panel discussion 
on “Factors Affecting Coagulation and Flocculation” and was ably as- 
sisted in the discussion by Richard W. Ockershausen, General Chemical 
Div., Allied Chemical & Dye Corp., and H. E. Holloway of the Midland 
Water Co. 

The technical session on Friday was presided over by T. H. Kain of 
the Columbia Water Co. James H. Allen of the Interstate Commission on 
the Delaware River Basin discussed “Delaware River Basin Tri-State 
Water Project” and Elwood L. Bean of the Philadelphia Burea1 of Water 
presented a paper on “Preliminary Ozonation at Philadelphia.” This was 
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20-Mile Steel Water Main 


The picture above was taken recently 
during installation of a 20-mile steel water 
main by the City of Minneapolis. Through- 
out the length of the 48 in. I.D. x % in. 
main, metallic arc-welded joints were used 
exclusively. There was no need for aux- 
iliary fittings, the only special equipment 
required being a simple cylindrical as- 
sembly jig. Welding was done in accord- 
ance with AWWA Specification 7A.8-T, 
and each weld was coated both inside 
and outside with tar enamel. 

Minneapolis Water Department engi- 
neers report the following advantages of 
this method of water-main construction: 
(1) It saves man-hours. (2) It produces 
leak-proof joints that can be covered with 
earth as soon as each weld is coated. (3) 
Hydrostatic testing is not necessary prior 
to back filling. (4) Streets can be reopened 
to traffic witha minimum of delay. (5) 
The possibility of rain damage and wash- 
outs is reduced. (6) Accident hazards are 
minimized. 

Bethlehem Tar-Enameled Water Pipe 
was chosen for the job because of its 
economy and speed of installation. Beth- 


lehem Tar-Enameled Water Pipe is formed 
from sound steel plate, and is then care- 
fully welded and tested in the shop. It 
offers excellent resistance to corrosion 
and incrustation because it is machine- 
coated with a uniform layer of protective 
tar enamel. 

Bethlehem Tar-Enameled Water Pipe 
comes in a complete range of wall thick- 
nesses, and in diameters from 22 in. up 
to the largest permitted by shipping clear- 
ances. It is made in lengths up to and 
including 40 ft. Additional details will 
gladly be furnished on request. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 
FABRICATED STEEL CONSTRUCTION 
On the Pacific Coast Bethlehem products are sold by 


Bethlehem Pacific Coast Steel Corporation 
Export Distributer: Bethlehem Stee! Export Corporation 


BETHLEHEM WATER PIPE 
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(Continued from page 64) 
followed by a presentation of the motion picture, “Installing Cast Iron 
Pipe,” through the courtesy of the Cast Iron Pipe Research Assn. 

At the annual banquet held on Thursday evening, Dr. A. P. Black, 
President of the American Water Works Association, addressed the gather- 
ing, bringing the greetings of the Association to one of the two baby sections. 
Dr. Black stirred up interest in membership with his talk and a formula 
he presented. He advised the members that their section could be one of 
the largest if its potentialities were achieved. 

The Water and Sewage Works Manufacturers Assn. provided club 
room entertainment for the members at a social gathering on Wednesday 
evening and again at a social hour preceding the banquet Thursday. 

L. S. Morcan 
Secretary-Treasurer 


Rocky Mountain Section: The 23rd annual meeting of the Rocky’ 
Mountain Section was held in the Acacia Hotel, Colorado Springs, on 
Sept. 22 and 23, 1949, with 86 registrants in attendance. Walter Knen- 
ning, assistant city manager, welcomed those attending the meeting. 

A.W.W.A. President A. P. Black gave some data on the importance of 
the smaller water systems in the country, and noted that Colorado is over 
the average and Wyoming, New Mexico and Utah under the average for 
members in this class. A membership drive is indicated. Chairman 
Henry Krull then spoke of the need for better public relations and publicity. 
He also deplored the water personnel turnover due to politics. 

Jean S. Breitenstein, attorney, then gave a very interesting and in- 
formative paper on “Legal Aspects of Transmountain Diversion as Related 
to Municipal Use.” “Diversion of Water Funds to Other City Uses” was 
presented by D. D. Gross of the Denver Water Dept. Angus Slee of 
Longmont, Colo., led the discussion. 

J. Orville Jones of the Pueblo, Colo., Water Works gave some per- 
tinent facts relating to “Collection and Distribution of Water.’’ Thomas 
(Continued on page 68) 


BOND-O is machine-blended for 
absolute uniformity and contains a 


_ germicide to inhibit oxidation by 
sulfur bacteria. BOND-O Rubber 
B Packing Gaskets are resilient—bac- 


teria-free and quickest of all pack- 
~~. to install. Made in sizes 4’ 


A safe and dependable self-caulking, 
self-sealing GAN NO 
water mains. se ith complete , RTH ANY 
confidence by hundreds of water Na ROP & COMP: , INC. 
works. SPRING VALLEY, N. Y. 


e Every Bond-o Joint is a Good Joint e 
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ity highly endorses 


Badger Meters and 


Testing 


That’s what the mayor of one IIli- 

nois city wrote to another, adding: You will find a Bedger Meter size 
“Operation of these meters has and type for every waterworks serv- 
always been satisfactory and main- ice. Shown pin are rage’ gel 
tenance-cost very reasonable . . . (fer mam 
A-I1OT (for cold climates)... 
in our meter shop, a Badger Test- 


sizes to 1144" ... other models 
ing Machine enables us to see the t0 42°. Welle tee com 


quality of our work, which was plete information and prices. 
not possible before we bought the 


Testing Unit”. 


In over 5000 communities, water- 
works men know that “It pays to 
BUY BADGER”. 


ANOTHER NEW Badger Chart, No. 696 
(Practical floor plan for a large meter repair 
shop). Available without cost or obligation. 
WRITE today for this chart. 


BADGER METER MFG. CO. 


Milwaukee 10, Wisconsin 


BRANCH OFFICES: 
New York City © Philadelphia © Worcester, 
Mass. © Savannah, Ga. ® Cincinnati @ Chicago 
Kansas City, Mo. @® Waco, Texas 
Salt Lake City, Utah © Portland, 
Ore. @ Seattle, Wash. © Los Angeles 


67 
; |_| 
a 
| | 
~ 
ACCURACY LOW-COST MAINTENANCE DURABILITY SENSITIVENESS 
: 


68 SECTION MEETINGS Vol. 41, No. 11 
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J. Eaton, Water Dept., Public Service Co., of New Mexico, Santa Fe, led 
the discussion. 

The last item on the Thursday program was a motion picture “Gift 
of a Glacier” presented by R. E. Baumberger of Boulder, Colo., which 
showed the location of the watershed and collecting reservoirs from which 
Boulder gets its water supply . 

On Friday George J. Turre of the Denver Water Dept. gave an in- 
teresting talk on “Algae Control and Photomicrographs” which was fol- 
lowed by general discussion on control of algae and effects of copper 
sulfate. 

“Pipe Jointing Compounds” was presented by Frank Rosich, Div. of 
Sanitation, Colorado State Dept. of Public Health; and a lively discussion, 
principally relating to sulfur compounds, was led by W. H. Millikin of 
the Denver Water Dept. 

“The Status of Water Works Materials” was discussed by Dana E. 
Kepner, Jack Davis, J. O. Brown, Jim Warner, Ralph Tracy and A. D. 
Mars Jr., all manufacturers’ representatives of Denver. They stated that 
most water works materials are now available in relatively short periods of 
time, and some may be shipped from stock. A few items remain in the 
scarce class. 

A business luncheon was held on Friday and 67 attended. There was 
some discussion of the place where the next school sessions and annual 
meeting should be held; the choice was left to the governing boards for 
decision. 

In the afternoon, a sound motion picture “The Test of Time” was 
presented. This picture, prepared by Layne & Bowler, Inc., Memphis, 
Tenn., showed the development of a well water supply. John M. Hunter 
Jr. of the Cheyenne, Wyo., Filter Plant presented a paper on “Design and 
Operation of Small Water Works.” The paper was discussed by L. C. 
Osborn and O. J. Ripple, Denver consultants. Dr. Black also contributed 
to the discussion of this subject. 

“The Availability of Radio for Water Works Operation” was the title 
of a paper given by J. M. Wissenbach, Chairman of the Rocky Mountain 
Utility Radio Assn. Considerable interest in this paper was evident and 
also in the equipment displayed. 

The Ladies Entertainment Committee took the visiting ladies on a 
tour of the city Thursday and to a bridge luncheon on Friday. 

The banquet on Friday evening was attended by 93 men and women 
who enjoyed a floor show featuring local talent. The resolutions commit- 
tee report was read by Dana E. Kepner, and the new chairman, B. V. 
Howe, presented the retiring chairman, Henry Krull, with the Chairman’s 


Pin. 
O. J. 


Secretary-Treasurer 
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70 SERVICE 


Cyanamid’s Sulfate of Alumina is the 
standard coagulant with many lead- 
ing water works plants because of: 


Maximum removal of taste and odor 


Permanent free flowing 
Wide pH range of coagulation 


Minimum corrosion of equipment 
(Much less than other coagulants) 


No clogging of dry feed machines. 


AME. RICAN , 


“company 


Industrial Chemicals Division 
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“Corrosion Service Piping” is the 
title of a handsomely colored and illus- 
trated 32-page booklet issued by Tay- 
lor Forge & Pipe Works, Box’ 485, 
Chicago 90. It includes a_ historical 
section on the evolution of “I.P.S.” 
(Iron Pipe Size) and tables illustrat- 
ing its applications, design tips, and 
dimensional and other data on stain- 
less steel and nickel alloy piping. 


A “Dutch Boy Metal Painting 
Handbook” issued by the National 
Lead Co., 111 Broadway, New York 
6, contains 96 pages of information on 
anticorrosion coatings for metal struc- 
tures, ranging from elementary cor- 
rosion theory to formulas and specifi- 


| cations for paints. 


“Paving Breakers and Sheeting 
Drivers” produced by Worthington 
Pump & Machinery Corp., Harrison, 
N.J., are the subject of Bul. H-1200- 
B40, available upon request. 


Electric hammers for drilling holes 
in concrete, brick or rock are described. 
priced and illustrated in a four-page 
bulletin available from Syntron Co., 
Box 220, Homer City, Pa. Also shown 
are special drills, chisels and other 
tools. The hammers utilize both a per- 


| cussive and rotating motion to drill 


and round the hole simultaneously. 


Water conditioning equipment of- 
fered by the Elgin Softener Corp., 
Elgin, Ill., is the subject of a 20-page 
brochure, Bul. 610, which is avail- 
able on request. Included are zeolite 
‘softeners, chemicals, boiler feedwater 
treatment systems, filters and aerators. 


30 Rockefeller Plaza, New York 20, N. Y. 
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SEND FOR 


THE NEW 28 PAGE 


A FREE COPY will gladly be mailed to anyone concerned with 

water conditioning and waste treatment problems. Here’s an 
interesting 81 by 11 inch bulletin containing 28 pages of factual 
information about the ACCELATOR . . the modern, proven, 
high-rate water treating plant. It’s filled from full color cover to 
cover with installation pictures, charts, graphs and tables. The 
text, although scientific, is written in terms any layman can readily 
understand. Among the subjects covered are: 1. Historical de- ; 
velopment, 2. Accelator Apparatus, 3. The Process, 4. Distinguish- 
ing Characteristics, 5. Advantages, 6. Design, 7. Operation, 8. ' 
Applications, 9. Specifications, 10. Bibliography. Be familiar 
with the ACCELATOR . . the outstanding development of the 
20th Century in the field of water conditioning. Send for your 
copy today. Use company letterhead or fill in and mail the con- 
venient coupon below! 


Gentlemen: Please send me your new 28 page 
ACCELATOR Bulletin #1825. 


Company 
Address. 
Individual 


Title ® BETTER WATER CONDITIONING © 
AND WASTE TREATMENT SINCE 
1894 


rwenry Six PRINCIPAL CITIES | 
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INC. 


SERVICE 


The Old Way 


~ 


The New Way 


to locate pipe 
with the 


M-SCOPE 


... the instrument that takes every bit of guess 
work out of locating buried pipe, valves, boxes, 
service stubs, etc. Write for bulletin No. 6. 


JOSEPH G. POLLARD CO., Inc. 
PIPE LINE EQUIPMENT 


New Hyde Park, N. Y. 


LINES Vol. 41, No. 11 


(Continued from page 70) 


Setting and testing equipment for 
water meters is described and _illus- 
trated in Catalog 50 of the Ford Meter 
Box Co., Wabash, Ind. An impres- 
sively produced, 94-page book, it also 
contains general information on the 
how and why of meter installation and 
testing. Prices are also shown. 


Rebuilding worn packing areas by 
metallizing is discussed in the Sep- 
tember issue of Metco News, issued 
by Metallizing Engineering Co., 38-14 
30th St., Long Island City 1, N.Y. 


The spraying or metallizing of 
corrosion-resistant coatings on metal 
tanks, as well as the building up of 
pump casings and impellers and other 
worn metal parts, is described in a 
bulletin issued by Metine, 3844 S. 
Wallace St., Chicago 9, Ill. The firm 
specializes in contract metallizing and 
provides both workmen and equip- 
ment on a contract basis. 


Mercury switches, which provide 
trouble-free, dependable electrical 
switching through the conductive ac- 
tion of a sealed-in pool of mercury 
as it is tilted towards or away from 
the electrodes, are shown and de- 
scribed in Catalog 1343 of the Min- 
neapolis-Honeywell Regulator Co., 
Brown Instruments Div., Philadelphia 
44, Pa. 


Filter Sand and Gravel 


WELL WASHED AND CAREFULLY 
GRADED TO ANY SPECIFICATION. 


PROMPT SHIPMENT IN BULK 
OR IN BAGS OF 100 LB. EACH. 


Inquiries Solicited 


Northern Gravel Co. 


P. O. Box 307, Muscatine, lowa 
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VALVES: A.W.W.A. type, iron 
body, bronze mounted with double 
disc parallel seat or solid wedge type. 
Non-rising stem, outside screw and 
yoke, or with sliding stem and lever. 
Also furnished hydraulically operated. 
Square bottom type operates in any 
position. All rugged and dependable, 
made of best material with highest 
quality workmanship. 


Valves 
Hydrants 


Hub Ends, 
Mechanical Joint, 
Flanged or 
Screwed. 


M&H 
Products 
Include— 


FIRE HYDRANTS 
GATE VALVES 
TAPPING VALVES 
WALL CASTINGS 
SPECIAL CASTINGS 
TAPPING SLEEVES 
CHECK VALVES 
FLOOR STANDS 
EXTENSION STEMS 
SHEAR GATES 
MUD VALVES 
VALVE BOXES 
FLAP VALVES 
SLUDGE SHOES 
FLANGE AND FLARE 
FITTINGS 
FLANGED FITTINGS 
& S FITTINGS 
CUTTING-IN TEES 


HYDRANTS: Standard A.W.W.A. 
type approved by Underwriters and 
Factory Mutuals. Dry top, revolving 
head, easy to lubricate. High effi- 
ciency because barrel diameter not 
reduced and there are no working 
parts or obstructions in waterway. 


Write for Catalog No. 34 


M&H VALVE 


ANNISTON, 


AND FITTINGS COMPANY 


ALABAMA 
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Index of Aduertisers’ 


Acidizing of Water Wells: 
Dowell Incorporated 

Activated Carbon: 
Industrial Chemical Sales Div. 
Aerators (Air Diffusers): 
Infilco, Inc. 

Permutit Co. 

Walker Process Equipment, Inc. 
Air Compressors: 

DeLaval Steam Turbine Co. 
Worthington Pump & Mach. Corp. 
Air-Lift Pumping Systems: 
Worthington Pump & Mach. Corp. 


Alum (Sulfate of Alumina): 

American Cyanamid Co., Industrial 
Chemicals Div. 

General Chemical Div. 

Stuart Corp. 

Ammonia, Anhydrous: 

General Chemical Div. 

Ammonia Receivers: 

Worthington Pump & Mach. Corp. 

Ammoniators: 

Everson Mfg. Corp. 

lroportioneers, Inc. 

Wallace & Tiernan Co., Inc. 


Brass Goods: 

American Brass Co. 

M. Greenberg’s Sons 

Hays Mfg. Co. 

James Jones Co. 

Mueller Co. 

A. P. Smith Mfg. Co. 

Carbon Dioxide Generators: 

Infilco, Inc. 

Walker Process Equipment, Inc. 

Cathodic Protection: 

Dowell Incorporated (magnesium 
anodes ) 

Electro Rust-Proofing Corp. 

Cement Mortar Lining: 

Centriline Corp. 

Warren Foundry & Pipe Corp. 


Chemical Cleaning of Water 
Mains: 

Dowell Incorporated 

Chemical Feed Apparatus: 

Belco Industrial Equipment Div., 
Inc. 

Builders-Providence, Inc. 

Everson Mfg. Corp. 

Infilco, Inc. 

Omega Machine Co. (Div., Build- 
ers Iron Fdry.) 

Permutit Co. 

Inc. 

Ross Valve Mfg. Co. 

Simplex Valve & Meter Co. 

Wallace & Tiernan Co., Inc. 

Chemical Scale Removal Serv- 
ices: 

Dowell Incorporated 

Chemists and Engineers: 

(See Prof. Services, pp. 24-27) 

Chlorination Equipment: 

Everson Mfg. Corp. 

Proportioneers. Inc. 

Wallace & Tiernan Co, Inc. 

Chlorine Comparators: 

Everson Mfg. Corp. 

Hellige, Inc. 


Klett Mfg. Co. 
LaMotte Chemical Products Co. 
Proportioneers, Inc. 
Wallace & Tiernan Co., Inc. 
Chlorine, Liquid: 
Solvay Sales Div. 
Wallace & Tiernan Co., Inc. 
Clamps and Sleeves, Pipe: 
James B. Clow & Sons 
Dresser Mfg. Div. 
M. Greenberg’s Sons 

ames Co. 

ensselaer Valve Co. 
A. P. Smith Mfg. Co. 


Clamps, Bell Joint: 

James B. Clow & Sons 

Dresser Mfg. Div. 

Clamps, Pipe Repair: 
James B. Clow & Sons 

Dresser Mfg. Div. 

Warren Foundry & Pipe Corp. 
Clarifiers: 

Chain Belt Co. 

Dorr Co. 

Infilco, Inc. 

Permutit Co. 

Walker Process Equipment, Inc. 
Cleaning Water Mains: 
_ Pipe Clean- 


‘Water Main Cleaning Co. 
gags Curb and Corporation: 
Hays Mfg. Co. 
James Jones Co. 
A. P. Smith Mfg. Co. 
Compressors, Portable: 
Worthington Pump & Mach. Corp. 
Condensers: 
United States Pipe & Foundry Co. 
Contractors, Water Supply: 
Layne & Bowler, Inc. 
Controllers, Liquid Level, 
Rate of Flow: 
Builders-Providence, Inc. 


Infilco, Inc. 
1. plex Valve & Meter Co. 
WV. Sparling 


Sheets: 

American Brass Co. 

Copper Sulfate: 

General Chemical Div. 
Corrosion Control: 
Calgon, Inc. 

Couplings, Flexible: 
DeLaval Steam Turbine Co. 
Dresser Mfg. Div. 

Fairbanks, Morse & Co. 
Philadelphia Gear Works, Inc. 
Culture Media: 

Difco Laboratories, Inc. 
Dechlorinating Agent: 
Virginia Smelting Co. 
Diaphragms, Pump: 

Dorr Co. 

Proportioneers, Inc. 

Engines, Hydraulic: 

Ross Valve Mig. Co. 
Engineers and Chemists: 
(See Prof. Services, pp. 24-27) 
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Feed Treatment: 
Calgon, Inc 

Hungerford & Terry, Inc. 
Infilco, Inc. 


Filter Materials: 

Anthracite Equipment Corp. 
Infilco, Inc. 

Northern Gravel Co. 

Filters, incl. Feed Water: 
Belco Industrial Equipment Div., 


Dorr Co. 

Everson Mig. Corp. 

Infilco, Inc. 

Permutit Co. 

Roberts Filter Mfg. Co. 

Ross Valve Mfg. Co. 

Walker Process Equipment, Inc. 


Filtration Plant Equipment: 

Builders-Providence, Inc. 

Chain Belt Co. 

Difco Laboratories, Inc. 

Hungerford & Terry, Inc. 

Infilco, Inc. 

Omega Machine Co. (Div., Build- 
ers Iron Fdry.} 

Roberts Filter Mfg. Co. 

Stuart Corp. 

Walker Process Equipment, Inc. 

Corp., Ozone Processes 


Pipe 
Jos. G. Pollard Co., Inc. 


Fish Screens: 
Electric Fish Screen Co. 
Fittings, Copper Pipe: 
Dresser Mig. Div 
M. Greenberg’s Sons 
Hays Mfg. Co. 
James Jones Co. 
Fittings, Tees, Ells, etc.: 
Cast Iron Pipe Research Assn. 
James B. Clow & Sons 
Dresser Mfg. Div. 
James Jones Co. 
Kennedy Valve Mfg. Co. 
M & H Valve & Fittings Co. 
United States Pipe & Foundry Co 
Warren Foundry & Pipe Corp. 
R. D. Wood Co. 
Flocculating Equipment: 
Chain Belt Co. 
Dorr Co. 
Infilco, Inc. 
Stuart Corp. 
Walker Process Equipment, Inc. 
Furnaces: 
Jos. G. Pollard Co., Inc. 
A. P. Smith Mfg. Co. 
Furnaces, Joint Compound: 
Northrop & Co., Inc. 
Gages, Liquid Level: 
Builders-Providence, Inc. 
Infilco, Inc. 
Simplex Valve & Meter Co. 
Gages, Loss of Head, Rate of 

Flow, Sand Expansion: 
Builders-Providence, Inc. 
Infilco, Inc. 
Northrop & Co., Inc. 
oe Valve & Meter Co. 

. W. Sparling 
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Measure it in labor time, and you'll 
discover that any water supply or 
force main is shorter when you use 
Armco Welded Steel Fipe. 

That’s because ARMCO Pipe is so 
easy to handle and install. The 
whole job goes faster, smoother 
and more profitably. Lengths up to 
50 feet mean fewer joints—there 
are just 106 in a mile. Even these 
go together quickly using standard 
couplers or by field welding. 

You can use ARMCO Steel Pipe 
with complete confidence. It has a 
high safety factor against internal 
or external pressures. And the pat- 


ented method of manufacture per- 
mits visual inspection of both sides 
of the pipe wall to guard against 
flaws. A spun-enamel lining assures 
continued high flow capacity, pre- 
vents tuberculation, stops costly 
cleaning. 

With Armco Steel Pipe you can 
match exact job requirements— 
save time, labor and money. Diam- 
eters range from 6 to 36 inches; 
wall thicknesses from 9/64- to 1 /2- 
inch. Write for complete data. 
Armco Drainage & Metal Products, 
Inc., Welded Pipe Sales Division, 
1205 Curtis St., Middletown, Ohio. 
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ARMCO WELDED STEEL PIPE SW 


Gasholders: 
Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Steel Co. 
Gaskets, Rubber Packing: 
Northrop & Co., Inc. 

Gates, Shear and Sluice: 
— Drainage & Metal Products, 


D. Wood Co. 
Gears, Speed Reducing: 
DeLaval Steam Turbine Co. 
Philadelphia Gear Works, Inc. 
Glass Standards—Colorimetric 
Analysis Equipment: 
Hellige, Inc. 
Klett Mfg. Co. 
LaMotte Chemical Products Co. 
Photovolt Corp. 
Wallace & Co., Inc. 
Goosenecks (with or without 
Corperation Stops): 
Hays Mg. Co. 
Jones Co. 
P. Smith Mfg. Co. 
see Zeolite 
Hydrants: 
James B. Clow & Sons 
M. Greenberg’s Sons 
Co. 
Kennedy Valve Mfg. Co. 


Mueller Co. 

A. P. Smith Mfg. Co. 
Rensselaer Valve Co 
Ross Valve Mfg. Co. 
R. D. Wood Co. 


Hydrogen Ion Equipment: 
Hellige, Inc. 

LaMotte Chemical Products Co. 
Photovolt Corp 

Wallace & ‘Tews Co., Inc. 


Iron Removal Plants: 
American Well Works 
Belco Industrial Equipment Div., 


ne. 

Chain Belt Co. 

Hungerford & Terry, Inc. 

Infilco, Inc. 

Permutit Co. 

Roberts Filter Mfg. Co. 

Walker Process Equipment, Inc. 

Welsbach Corp., Ozone Processes 
Div. 

Jointing Materials: 

Atlas Mineral Products Co. 

Michael Hayman & Co., Inc. 

Hydraulic Development Corp. 

Leadite Co., Inc. 

Northrop & Co., Inc. 

Joints, Mechanical, Pipe: 

Carson-Cadillac Co. 

Cast Iron Pipe Research Assn. 

Central Foundry Co. 

James B. Clow & Sons 

Dresser Mfg. Div. 

United States Pipe & Foundry Co. 

Warren Foundry & Pipe Corp. 

R. D. Wood Co. 

Lime Slakers and Feeders: 

Dorr Co. 

Infilco, Inc. 

Omega Machine Co. (Div., Build- 
ers Iron Fdry.) 

Magnesium Anodes (Corrosion 
Control): 

Dowell Incorporated 

Manometers, Rate of Flow: 

Builders-Providence, Inc. 

Meter Boxes: 

Art Concrete Works 

Ford Meter Box Co. 

Pittsburgh Equitable Meter Div. 
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Meter Couplings and Yokes: 
Badger Meter Mig. Co. 

Dresser Mfg. Div. 

Ford Meter Box Co. 

Hays Mfg. Co. 

Hersey Mfg. Co. 

ae Jones Co. 

fueller Co. 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 
A. P. Smith Mfg. Co. 
Worthington-Gamon Meter Co. 


Meter Reading and Record 
Books: 

Badger Meter Mfg. Co. 

Buffalo Meter Co. 


Meter Testers: 

Badger aay Mfg. Co. 

Ford Meter Box Co. 

Hersey Mfg. Co. 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 


Meters, Domestic: 

Badger Meter Mfg. Co. 

Buffalo Meter Co. 

Hersey Mfg. Co. 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 
A. P. Smith Mfg. Co. 

Well Machinery & Supply Co. 
Worthington-Gamon Meter Co. 


Meters, Filtration Plant, 
Pumping Station, 
Transmission Line: 

Builders-Providence, Inc. 

Infilco, Inc. 

valve & Meter Co. 

Sparling 


Meters, Industrial, 
clal: 

Badger Meter Mfg. Co. 

Buffalo Meter Co. 

Builders-Providence, Inc. 

Hersey Mfg. Co. 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 

——, Valve & Meter Co. 

Smith Mfg. Co. 

R. W. Sparling 

Well Machinery & Supply Co. 

Worthington-Gamon Meter Co. 


Mixing Equipment: 
Belco Industrial Equipment Div., 


Inc. 
Chain Belt Co. 
Infilco, Inc. 
Walker Process Equipment, Inc. 
Ozonation Equipment: 


Welsbach Corp., Ozone Processes 
Div. 


Commer- 


Pipe, Asbestos-Cement: 
Corp. 
easbey & Mattison Co. 


Pipe, Brass: 
American Brass Co. 


Pipe, Cast Iron (and Fittings) : 
American Cast Iron Pipe Co. 
Cast Iron Pipe Research Assn. 
Central Foundry Co. 

James B. Clow & Sons 

United States Pipe & Foundry Co 
Warren Foundry & Pipe Corp. 

R. D. Wood Co. 


Pipe, Cement Lined: 

Cast Iron Pipe Research Assn. 
Central Foundry Co. 

James B. Clow & Sons 

Preload Companies, The 

United States Pipe & Foundry Co. 
Warren Foundry & Pipe Corp. 
R. D. Wood Co, 
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Pipe Coatings and Linings: 
The Barrett Div. 
Cast Iron Pipe Research Assn. 

Koppers Co., Inc, 

Preload Companies, The 

Reilly Tar & Chemical Co. 
Standard Pipeprotection, Inc. 
Warren Soundey & Pipe Corp. 


Pipe, Concrete: 
American Pi 
Lock Joint Pipe 


Pipe, Copper: 
American Brass Co, 


Pipe Cutting 
Ellis & Ford Mfg. Co. 

Jos. G. Pollard Co., Inc. 
A. P. Smith Mfg. Co. 


Pipe Jointing Materials: 
(See Jointing Materials) 


Pipe, Steel: 
Armco Drainage & Metal Products, 


Inc. 
Bethlehem Stee! Co. 


Plugs, Removable: 

James B. Clow & Sons 

Jos. G. Pollard Co., Inc. 

A. P. Smith Mfg. Co. 

Warren Foundry & Pipe Corp. 


Potentiometers: 
Hellige, Inc. 


Pressure Regulators: 
Ross Valve Mfg. Co. 


Pumps, Boiler Feed: 
DeLaval Steam Turbine Co. 
Fairbanks, Morse & Co. 
Peerless Pump Div., Food 
Machinery Corp. 


Pumps, Centrifugal: 
American Well Works 
DeLaval Steam Turbine Co. 
Economy Pumps, Inc. 
Fairbanks, Morse & Co. 
Peerless Pump Div., Food 
Machinery Corp. 


Pumps, Chemical Feed: 
Everson Mfg. Corp. 

Infilco, Inc. 

Inc. 

Wallace & Tiernan Co., Inc 


Pumps, Deep Well: 

American Well Works 

Fairbanks, Morse & Co 

Layne & Bowler, Inc. 

Peerless Pump Div., Food 
Machinery Corp. 

Worthington Pump & Mach. Corp. 


Pumps, Diaphragm: 
Dorr Co. 
Proportioneers, 


Pumps, Hydr: 
Jos. G. Pollard Co, 


Pumps, Hydraulic Booster: 
Fairbanks, Morse & Co. 
Ross Valve Mfg. Co. 


Pumps, Sewage: 
DeLaval Steam Turbine Co. 
Economy Pumps, Inc. 
Fairbanks, Morse & Co. 
Peerless Pump Div., Food 
Machinery Corp. 
Pumps, Sump: 
DeLaval Steam Turbine Co 
Economy Pumps, Inc. 
Fairbanks, Morse & Co. 
Peerless Pump Div., Food 
Machinery Corp. 


& Construction Co. 
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Over 80 years of manufacturing experience 
. .. designed for easy installation ... long years of 
trouble-free service ...interchangeable with those 
of other manufacturers...corporation stops can be 
installed with any standard tapping machine. 

All Hays fittings made of single, uniform, high 
quality water service bronze, 85-5-5-5 mix... hy- 
drostatically tested at 200 pounds or more... plugs 
individually ground in for perfect fit...specially 
lubricated for permanent easy turning. 


HAYS MANUFACTURING COMPANY 


12TH & LIBERTY STREETS, ERKE, PENNA., U.S. A. 
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Pumps, Turbine: 

DeLaval Steam Turbine Co. 

Fairbanks, Morse & Co. 

Layne & Bowler, Inc. 

Peerless Pump Div., Food 
Machinery Corp. 

Worthington Pump & Mach. Corp. 


Recorders, Gas Density CO:, 
NHs3, SOz:, ete.: 

Permutit Co. 

Wallace & Tiernan Co., Inc. 


Recording Instruments: 
Builders-Providence, Inc. 
Inc. 

W. Sparling 
Wallace & Tiernan Co., Inc. 


Reservoirs, Steel: 
Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Steel Co. 


Sand Expansion Gages: 
(See Gages) 


Sleeves: 
(See Clamps) 


Sleeves and Valves, Tapping: 
James B. Clow & Sons 

Mueller Co. 

Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 


Sludge Blanket Equipment: 
Fermutit Co. 


Soda Ash: 

Solvay Sales Div. 

Sodium Hexametaphosphate: 
Calgon, Inc. 


Softeners: 

Belco Industrial Equipment Div., 
nc. 

Dorr Co. 

Hungerford & Terry, Inc. 

Infilco, Inc. 

Permutit Co. 

Roberts Filter Mfg. Co. 

Walker Process Equipment, Inc. 


Softening Chemicals and Com- 
pounds: 

Calgon, Inc. 

Infilco, Inc. 

Permutit Co. 


Standpipes, Steel: 
Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Steel Co. 


Steel Plate Construction: 
Bethlehem Steel Co. 

Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Steel Co. 
Storage Tanks: 

Bethlehem Steel Co. 

Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Steel Co. 
Strainers, Suction: 

M. Greenberg’s Sons 

R. D. Wood Co. 

Sulfur Dioxide, Liquid: 
Virginia Smelting Co. 

Surface Wash Equipment: 
Permutit Co. 

Stuart Corp. 
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Swimming Pool Sterilization: 
Belco Industrial Equipment Div., 


Inc. 
Everson Mfg. Corp. 
Omega Machine Co. (Div., Build- 
ers Iron Fdry.) 
Proportioneers, Inc. 
Wallace & Tiernan Co., Inc. 
Corp., Ozone Processes 
iv 


Tanks, Steel: 

Bethlehem Steel Co. 

Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Steel Co. 


Zapping 
Hays M 
Mueller 

P. Smith Mfg. Co. 


Taste and Odor Removal: 

Industriai Chemical Sales Div. 

Infilco, Inc. 

Proportioneers, Inc. 

Walker Process Equipment, Inc. 

Wallace & Tiernan Co., 

Corp., Ozone Processes 
iv. 


Telemeters, Level, Pump Con- 
trol, Rate of Flow, Gate 
Position, etc.: 

Builders-Providence, Inc. 


Turbidimetric, Apparatus (For 
Turbidity and Sulfate De- 
terminations): 

Hellige, Inc. 

Wallace & Tiernan Co., Inc. 


Turbines, Steam: 
DeLaval Steam Turbine Co. 


Turbines, Water: 
DeLaval Steam Turbine Co. 


Valve Boxes: 
Central Foundry Co. 
James B. Clow & Sons 
Ford Meter Box Co. 
Renssela*r Valve Co. 
A. P. Smith Mfg. Co. 
R. D. Wood Co. 


Valve Inserting Machines: 
A. P. Smith Mfg. Co. 


Valves, Altitude: 
Ross Valve Mfg. Co., Inc. 


Valves, Butterfly, Check, Flap, 
Foot, Hose, Mud and Plug: 

James B. Clow & Sons 

M. Greenberg’s Sons 

Rensselaer Valve Co. 

R. D. Wi Co. 


Valves, Detector Check: 
Hersey Mfg. Co. 


Valves, Electrically Operated: 
James B. Clow & Sons 

Kennedy Valve Mfg. Co. 
Philadelphia Gear Works, Inc. 
Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 


Valves, Float: 
Ross Valve Mfg. Co., Inc. 
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Valves, Gate: 
Dresser Mfg. Div. 


Co. 

ennedy Valve Mfg. Co. 
Ludlow Valve Mfg. Co. 

M & H Valve & Fittings Co. 
Mueller Co. 

Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

R. D. Wood Co. 


Valves, Hydraulically Oper- 


James B. Clow & Sons 
Kennedy Valve Mfg. Co. 
Philadelphia Gear _— Inc. 
Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

R. D. Wood Co. 

Valves, Large Diameter: 
James B. Clow & Sons 
Kennedy Valve Mfg. Co. 
Ludlow Valve Mfg. Co. 
Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

R. D. Wood Co. 


Valves, Regulating: 
Ross Valve Mfg. Co. 


Valves, Swing Check: 
James B. Clow & Sons 
M. Greenberg’s Sons 
Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 
R. D. Wood Co 


Waterproofing 
Inertol Co., Inc. 


Water Softening Plants: 
(See Softeners) 


Water Supply Contractors: 
Layne & Bowler, Inc. 


Water Testing Apparatus: 
Hellige, Inc. 

LaMotte Chemical Products Co. 
Photovolt Corp. 

Wallace & Tiernan Co., Inc. 


Water Treatment Plants: 

American Well Works 

Chain Belt Co. 

Chicago Bridge & Iron Co. 

Dorr Co. 

Everson Mfg. Corp 

Hungerford & teem, Inc. 

Infilce, Inc. 

Pittsburgh-Des Moines Steel Co. 

Roberts Filter Mfg. Co. 

Stuart Corp. 

Walker Process Equipment, Inc. 

Wallace & Tiernan Co., Inc. 

Welsbach Corp., Ozone Processes 
Div. 

Well Acidizing: 

Dowell Incorporated 

Well Drilling Contractors: 

Layne & Bowler, Inc. 

Wrenches, Ratchet: 

Dresser Mfg. Div. 

Zeolite: 

Hungerford & Terry, Inc. 

Infilco, Inc. 

Permutit Co. 

Roberts Filter Mfg. Co. 


A complete Buyers’ Guide to all water works products and 
services offered by A.W.W.A. Associate Members appears in 
the 1948 Membership Directory. 
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INTRODUCING THE 
WeT MERCHEN 
FEEDER 


W REATMENT CHEMICA 


Wallace & Tiernan is proud to offer this machine, proven 
by nine years’ experience in the flour, grain, and chemical 
industries, to those water works operators who desire maxi- 
mum accuracy, simplicity, and dependability in dry chemical 
feeding equipment. 


WHAT THE FEEDER DOES—Feeds continuously and ac- 
curately at rate selected by operator—Scale beam calibrated 
in pounds per unit of time—Once rate is chosen, feeder auto- 
matically adjusts itself to that rate, thus eliminates calibra- 
tion regardiess of material fed— Quantity of chemical fed 
recorded on tally unit. 


HOW IT WORKS—Feeds BY WEIGHT using constant speed 
belt drive with variable speed screw feed section, thus elim- 
inates inherent inaccuracy of variable belt speed method. 


ADVANTAGES—Totally enclosed motors, oil seals on all 
bearings, oil baths for drive gears, dust-tight beam enclosure 
—Provides minimum maintenance and insures high accuracy 
of feeder for life of machine—Adaptable to program or pro- 
portional control—Alarm systems can be added—Wide range 
up to 2 cu. ft./min.—Extreme accuracy provides maximum 
economy in feeding of chemicals. 


Communicate with your nearest W&T representative and he 
will gladly furnish you with complete information on the W&T 
Merchen Scale Feeder. 


WALLACE & TIERNAN M12 


COMPANY, INC. 


CHLORINE AND CHEMICAL CONTROL EQUIPMENT 
NEWARK 1, NEW JERSEY * REPRESENTED IN PRINCIPAL CITIES 
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PEARY—ON THE AIR FOR KRAFT FOODS COMPANY OVER N.8.C. 


FINDS NEW TWISTS 
‘MULTIPLY OLD TROUBLES 


there isn't a meter at the top of this pole, one Gildersleeve's new twisi takes a nasty turn as 

Gildy's new Meter Readerettes is going to the complaints pour in. ‘My water bill looks like 
ve a little trouble. Gildy's scheme seems to I'd been backfilling Hoover Dam.’ Chester Conklin. 
going to the dogs, doggonit. says, ‘Here's another beef.’ Gildy moans. 


PITTSBURGH-EMPIRE METERS 


SUMMERFIELD 
WATER 
PT. 


Seriously speaking, there's nothing that equals 
these meters for faithful performance, extreme 
accuracy and long life. 


“After all, Chester, meter reading is a man's 
job,” says Gildy. Go out and read those 
Pittsburgh meters right so we can reap the 
profit as never before. Good old faithful, de- 
pendable Chester, you're for me.” 


hee PITTSBURGH EQUITABLE METER DIVISION” * 
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Under Ground 


Copy of this booklet, describ- 
ing Reilly coatings for metal, 
brick, cement and wood sur- 
faces, will be sent od request. 


Above ground or under ground— 
whether exposed to the searing desert 
sun or buried in the cold, damp soil 
beneath city streets, Reilly Enamel 
provides water lines with dependable, 
lasting protection against corrosion. 


The tough, durable Reilly coating pro- 
tects both the outer and inner surfaces 
of steel pipe against corrosive agencies 
of all kinds. The inside of the pipe is 
also protected against incrustation and 
tuberculation, thus helping insure full 
capacity flow for the life of the pipe. 


REILLY TAR & CHEMICAL CORPORATION 


Merchants Bank Bldg., Indianapolis 4, Indiana 


500 Fifth Ave., New York 18, N. Y. 


2513 S. Damen Ave., Chicago 8, Illinois 
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Jointed for .. . 
Permanence 


with LEADITE 


Generally speaking, most Water Mains are buried beneath 
the Earth’s surface, to be forgotten,—they are to a large 
extent, laid for permanency. Not only must the pipe itself 
be dependable and long lived,—but the joints also must be 
tight, flexible, and long lived,—else leaky joints are apt to 
cause the great expense of digging up well-paved streets, 
beautiful parks and estates, etc. 


Thus the “jointing material’ used for bell and spigot Water 
Mains MUST BE GOOD,—MUST BE DEPENDABLE,— 


and that is just why so many Engineers, Water Works Men 
and Contractors aim to PLAY ABSOLUTELY SAFE, by 


specifying and using LEADITE. 


Time has proven that LEADITE not only makes a tight 
durable joint,—but that it improves with age. 
The pioneer self-caulking material fer c. i. pipe. 


Tested and used for over 40 years. 
Saves at least 75‘; 


THE LEADITE COMPANY 
Girard Trust Co. Bldg. Philadelphia, Pa. 
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